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The Mechanism of Electrolysis by Means 
of Alternating Currents. 

The absence of any electrolytic action by 
un alternating current in a solution of cop- 
per, for example, is generally explained by 
saying that the copper deposited on each 
electrode by one current is immediately dis- 
solved by the opposite current. In the 
course of their experiments the authors have 
been able to render this action visible. 

It would seem that the phenomenon de- 
pends upon the existence of a state of equi- 
librium between the rapidity of decomposi- 
tion of the electrolyte and the rapidity of 
re-combination of its elements. The most 
important factor in determining the rapidity 
of electrolysis is the current density. Now 
this can easily be increased by diminishing 
the surface of the electrodes, the current 
being kept constant. A voltameter, when 
filled with acidulated water, produced an 
abundance of hydrogen and oxygen with a 
current of 2.5 amperes; but on replacing 
the acidulated water by a solution of sul- 
phate of copper, no electrolysis was set up 
until the electrode surface had been reduced 
to about six square millimetres, when gas 
was evolved and copper at the same time de- 
posited. The material of the electrode also 
influences the result. Of greater effect is 
the number of alternations of the current. 
An alternate current machine was driven at 
increasing speeds so as to vary the number 
of alternations, while, by means of an ad- 
justable resistance in the exciting circuit, 
the current was kept constant. 

With 133 alternations per second, the cur- 
rent was adjusted until re-combination of 
the elements just balaaced electrolytic ac- 
tion ; on diminishing the number of alterna- 
tions to 100 per second, electrolysis took 
place. Again, the current, having 133 alter- 
nations per second, was brought to such a 
strength as to produce an abundant develop- 
ment of gas; when the alternations were in- 
creased to 173 per second, all evolution of 
gas ceased. 

The effect of a change in the current 
density is just contrary to that of a change 
in the number of alternations per second ; 
therefore, even currents of small surface 
density may produce electrolysis if the num- 
ber of alternations are sufficiently reduced. 
This explains how it was that De la Rive 
was able even with a large electrode surface 
to produce electrolysis by means of the cur- 
rent of a magneto machine, since it gave 
only about 50 alternations per second. 

RSI PS en Lae 
Lights Wanted in Williams- 
port, Pa. 

The city of Williamsport, Pa., although 
one of the most progressive cities in the 
State, with a population of over 30,000, has 
never adopted the electric arc light for street 
illumination, continuing the gas lamp post 
for that purpose. Over two years ago an 
effort was made by the Thomson-Houston 
Company to secure a contract with the 
city, which failed. “The councils adver- 
tised for bids, and the Thomson-Houston, 
Fort Wayne Jenny, and the American com- 
panies all bid, and the latter company, being 
the lowest bidder, was recommended the 
contract, which councils failed to have ex- 
cuted. They now expect to advertise again 
for 200 arc lights, and as the tax was levied 
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and paid by .property holders for electric 
light, they are urging councils to secure 
them light, either by erecting a plant and 
operating it by the municipality or from 
some responsible light company. The pres- 
ent council appear to urge a new company, 
who will furnish incandescent light, also in 
competition with the Edison Electric Illum- 
inating Company, who have already an ex- 


cellent plant of large dimensions. 
_—_- 








Efficiency of Glow Lamps with Direct 
and Alternating Currents. 

The problem to be solved is whether a 
Board of Trade unit is more valuable for 
lighting by glow lamps when the current 
supplied to the consumer is direct or when 
itis alternating. The complete solution of 
the problem involves the factor of the life of 
lamps under the two conditions, since the 
cost of renewals ought to be taken into con- 
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ductive voltmeter, T is the time between one 
alternation and the next—/.e., half a com- 
plete period—r is the resistance of the lamp 
filament in ohms, and / is its coefficient of 
self-induction in secohms. 

The observations—75 in number—were 
made alternately with the direct and with 
the alternating current. With green light, 
the alternating current gave 2.857 watts per 
candle, and the direct current 2.811 watts 
per candle ; with red light the figures were 
respectively 3.247 and 3.286. The mean of 
all the 75 observations gave for the alternat- 
ing current 3.0497 watts per candle, and 
for the direct current 3.0490 watts per can- 
dle. This very small difference, the authors 
consider,.may be set down to experimental 
errors, and they therefore come to the con- 
clusion that the efficiency of a glow lamp 
isthe same for both direct and alternating 
currents.— Phil. Mag. 
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The Connecticut Motor Company. 
In our issue of March 16th we mentioned 
the Connecticut Motor Company as being in 
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sideration ; but as data on this point are | the market with motors of one, two and 
wanting, the experiments dealt only with the three horse-power, and considering that the 


other factor of efficiency. 


By an ingenious | company was but organized in the fall of 
. ge | ga 


arrangement of circuits with intercalcated | 1888, we considered this to be pretty fair 


resistances, and of switches, the glow lamp 
under observation could be supplied either 
with the alternate current furnished by a 
Ferranti machine, or with the direct current 
of the Gramme exciter. 

The currents were measured by a specially 
constructed electro-dynamometer, wound 
with unusually fine wire, in order to obtain, 
as far as possible, uniform current density. 
This led to waste of power in the instru- 
ment, which, however, was of no conse- 
quence in the actual investigation. The 
potential difference at the lamp terminals 
was measured by a non-inductive volt 
meter, and the intensity of the light com- 
pared on a photometer with that of a stan- 
dard candle, obszrvations being made with 
both ruby red and signal green glasses. 

It is known that with alternating currents 
the measured watts do not equal the true 
watts. To obtain the correct value we have 


r Ty/ a v2 


True watts = ———————_. . 
Vf” n®? +r? T?? 


and in this particular case 4/ A® is the 


square root of the mean square of the am- 
peres measured on the electro-dynamome- 


ter, /Vv* is the square root of the mean 





square of the volts measured on the non-in- 





progress. We are happy to state that these 


motors are now manufactured of from one- 
half to 10 horse-power inclusive ; all being, 
so far, plain shunt wound for equi-potential 
circuits of 110 and 220 volts, though the 
company is already engaged in adapting its 
motor to constant current circuits. 

This is an instance, were such needed, 
showing that the manufacturers of Connecti- 
cut can “ hold up their end” in so far as 
rapidity of movement is concerned ; and it 
may even be added as far as quality of work 
is concerned also, as an inspection of this 
motor will amply prove. Its application is 
almost unlimited ; it may be seen running in 
a store window at 17 Dey street, or a planing 
machine at the works of the Pratt & Whitney 
Company in Hartford. Our readers can 
doubtiess supply for themselves many appli- 
cations intermediate to those cited. 

A good view of the salient features of the 
Connecticut motor—for some of which pat- 
ents have been applied—is given by Fig. 1. 
Fig. 2 shows a portion of the testing and 
experimental department in the company’s 
factory at 42 Union Place, Hartford, Conn. 





Ore Separator. 

The Edison magnetic ore separator is to 
be tried on a large scale near Bechtelsville, 
Penn. A 150 horse-power engine, a Brennan 
crusher, three pairs of corrugated rolls and 
necessary conveyers, kets, belts, etc., 
have been installed, and two 80 horse-power 
boilers. Mr. O. 8. Hussey, formerly of the 
Edison Laboratory, is superintendent of the 
plant, and is mystifying the local scribes by 
his uncommunicativeness. 





International Congress of Applied 
Mechanics. 

There will be held at Paris in September 
of this year, at the Conservatoire des Arts 
et Métiers, an International Congress of Ap- 
plied Mechanics, under the patronage of a 
Committee of Honor, comprising savants 
and engineers of renown both from France 
and from other countries, who will give the 
work of the Congress the benefit of their in- 
fluence and the weight of their authority. 
The President of the Committee on organiza- 
tion is Monsieur Phillips, ex-inspector gen- 
eral of mines (retired). The five members 
appointed from the United States are, in the 
order of their mention on the official bulletin, 
Messrs. Rubert Grimshaw, President Poly- 
technic Section Am. Institute, N. Y. ; R. H. 
Thurston. director, Sibley College of Cornell 
University, Ithaca ; Prof. Egleston, Colum- 
bia College School of Mines, N. Y. ; and the 
Presidents of the American Societies of Civil 
and of Mechanical Engiueers. 

At this Congress, among the important 
subjects submitted for discussion are the 
unification of the horse-power; the choice 
of materials in machine construction ; the 
mechanical production and utilization of 
artificial cold ; transmission to a distance, 
and distribution of work by other means 
than electricity (water, air, steam, cables, 
etc.); automatic cut-off engines with several 
successive cylinders ; thermo-motors other 
than the steam engine. 

Other topics, treated by papers, will be 
improvements in steam engines since 1878 ; 
progress among associations of owners of 
steam appliances ; and improvements in ap- 
paratus for the generation of steam, more 
particularly sectional boilers. 


ee 


Nomination of Officers of the Electric 
Club. 

The regular meeting of the Electric Club, 
for nominating officers for the year begin- 
ning May Ist, 1889, was held at the club 
house, Thursday evening, March 21st. There 
was a representative attendance; and after a 
brief interchange of views, the nominations 
were made. 

Two names were placed in nomination for 
the position of president, Messrs. E. T. Gil- 
liland and OU. E. Madden. One candidate 
each was placed in nomination for the other 
offices, as follows: Vice-presidents T. N. 
Vail, E. N. Dickerson and Ex-president H. 
C. Davis. Treasurer: Willard L. Candee. 
Secretary : Chas. W. Price. Board of Man- 
agers: H. D. Stanley, M. W. Goodyear, A. 
A. Patterson, H. A. Reid, Geo. B. Cogge- 
shall, Chas. W. Spear, C. O. Baker, Jr., E. 
M. Hamilton, C. W. Gould, 8. D. Field, H. 
L. Storke, C. E. Stump, Geo. M. Phelps. 
Committee on Membership: Henry Hine, 
chairman, Geo. T. Manson, Geo. Worthing- 
ton, Lieut. F. W. Toppan, U. 8. N., J. J. 
Carty. 

The committee reporting pames for nom- 
ination, composed of Messrs. Chas. W. Spear, 
Geo. F. Porter and A. F. Stanley, was 
authorized to fill any vacancy that might 
occur in the list of officers nominated, 
should any be unable to serve, and the Club 
adjourned to meet on the third Thursday in 
April (the 18th inst.), at which time the 
annual election will be held. 
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“LIGHT AND COLOR.” 


The Address on the Above Topic Deliy- 
ered by Prof. Robt. Spice, Before 
the Electric Club, Mareh 
14, 1889. 

We will begin with an experiment 
and if we are successful the light we are 
going to useis the light we ought to 
use for such a purpose, that is the arc light. 
And I may perhaps pause for a moment in 
reference to the meaning of that term and 
ask, Why is it called the arc light? That 
takes me back about 40 years—not me ; I do 
not go back 40 years of course —it takes the 
subject back about that time. In those days 
the method of getting the are light was by 
means of a very uncertain arrangement called 
a primary battery, and it so happened that 
the insufficiency of the knowledge at that 
time as to resistance and so on, was such 
tuat the current was improperly regulated to 
the lamp that was to be used. As a result, 
in general, the amount of current was in- 
sufticient for the lamp. If you operate on a 
small current and a pair of carbons and ex- 
amine the light critically, that is to say, the 
glow that surrounds the carbon poles, it will 
be in the shape of an are. 

But if the current is of sufficient strength 
to produce a good light you will not find this 
to be the case. A complete glow will sur- 
round the carbons and it will be quite globu- 
lar and not an are. Sometimes it will drift 
into the are, but in general it should be 
pretty nearly globular, and if we had to de- 
tine the light to-day I question if we should 
call it an are light. 

Now starting with refraction, I will take 
the word itself—and I may say that through- 
out to-night I will depend absolutely on the 
experiments that I propose to make. Yon 
are all experimental gentlemen and I pre- 
sume you will have greater confidence in the 
result of an experiment and in your own 
judgment on it than ona lot of mathematical 
description that might or might not be satis- 
factory. Now with reference to this word 
refraction, the original meaning of the term 
was the breaking back of a ray of light. We 
will begin by making an experiment to first 
of all start our light and then we will make a 
preliminary experiment on this refraction, 
so I will ask Mr. Chamberlain to be good 
enough to put out some of the lights in the 
room so that we can turn on the light and 
see that we get the arc light on the screen 
the first thing, and then put a slice of light 
on the screen afterwards to see whether we 
can break it back orrefract it. (Dlustrating.) 
Decreasing the size of the lens by a dia- 
phragm you see the carbons on the screen, 
with which you are familiar, and the little 
glow which Iam keeping down to-night in 
order to run without any stoppage all the 
time. Now moving the lamp a little to get 
a change of the direction of the rays, I will 
put a holder for the slides in and we will de- 
crease that to a slice of light by putting a 
glass plate in front as you see, afterwards 
focusing that by means of a lens on the 
screen, There we have simply a slice of 
light to begin with. If I takea piece of glass 
which I hold in my hand here to show you 
about what it is like, a thick piece of plate 
glass with parallel sides flat against the slide, 
so that the beam goes through it perpendicu- 
larly, it simply makes it a little dark. If I 
turn the glass at an angle we break back a 
piece of the light and that is refraction. 
Wherever I move the glass you see the light 
is broken back or cut out. 

So much for the first statement of the fact 
that we can refract light? Now this refrac- 
tion can not only take place in glass, but it 
can also take place in water, and if the sur- 
faces of the glass are not parallel as this 
was, then we may succeed in making it break 
twice, carrying it a little further, taking a 
vessel shaped like a prism containing water. 
For this purpose L will make a few changes. 
Therefore I put a little different arrangement 
in front of the Jantern and this time instead 
of putting ina slit I put in a plate with a 
small hole in it and we get a disc of light on 
the screen which we will focus pretty sharply. 
if in the path of that light I interpose a 
prism you will see that we deflect the light 
downwards on the screen by a certain 
amount, and by a judicious management of 
the prism we can let part of the light go 
above and part below, and instead of seeing 
one moon we see tivo. Now, as some of us 
know by experience, it is not always neces- 
sary to havea prism in order to see two moons 
instead of one. (Laughter.) If I take a second 
prism and put it in front of that, it would 
simply increase the deflection and it goes to 
the bottom of the screen. Furthermore, it 
will also go towards the thick side of the 
prism—by rotating the prism I throw it up- 
wards. I will ask you to notice that the 
upper and lower borders of that disc are 
colored. The upper is blue, the lower is red. 
If I turn it, at first the lower one is blue and 
the other is red; and if I put in a second 
prism, turning that up, you see the blue and 
red increase immediately. If I put the two 
prisms in opposition, the edge of one to the 
base of the other, we shall bring back the 





light exactly to where it was, and the refrac- 
tion has stopped. If we pursue our experi- 
ments a little further and instead of confining 
our attention to a water prism, take a glass 
prism, we will get another effect altogether. 
But for this purpose a spot is not exactly a 
suitable thing, and instead of a hole we have 
to take a slit once again. You will notice 
the light will ran down from time totime, 
and a little color comes on the screen due to 
the turning of the carbons and the lowering 
of the central position of the light. Putting 
in a slit, and this is an adjustable one that 
can work by means of a screw, we again get 
our slice of light, and here in passing I wish 
you to notice, and ultitnately we shall find it 
important, that the slit is not a wide one. 
Now I[ will interpose in the path of that a 
glass prism instead of the water prism, put- 
ting the thick part of the glass toward the 
wall, and therefore we should expect the 
light to be deflected in that direction. But 
we shall find it is deflected in a somewhat 
curious way, and we have that band of color 
on the wall which you notice over there. 
That band is called the ‘‘ spectrum.” (Ap- 
plause.) I will deal with this spectrum very 
largely to-night, and therefore I am going to 
ring the changes on the method of doing it 
Here is another kind of glass prism. Putting 
this in the place of the other you see it 
moved a little further towards the picture, 
and once more holding up the piece of card 
you see that it is a wider spectrum. Lastly 
we can take another kind of prism that will 
turn it around again and yet not lose all the 
color, because some of the dispersion will 
remain and we can get the spectrum on the 
screen in front instead of siderrays, as you see 
there. Thatis glass. And lastly I willtake 
one other prism, which is 2 hollow one, filled 
with bi-sulphide of carbon. Ina moment I 
will put that in front of the lens and you will 
see that we get a very beautiful spectrum in 
front. (Lllustrating.) (Applause.) 

Some of ycu may not have heard the 
origin of that word spectrum as applied to 
that band of color. It goes back to the time 
of Isaac Newton. He was, as you know, a 
gentleman who made a remark about an ap- 
ple falling from a tree. People generally 
thought that it just dropped down ;_ but he 
said it did not, and he called it ‘‘ gravity.” 

Before he tried the experiment with the 
prism he tried some physiological experi- 
ments, and these experiments consisted in 
looking at the sun and finding the after ef- 
fect in his eye. Now, probably most of us 
look at the sun more or less; but Newton 
stared at the sun persistently, and after- 
wards he was affected with a great deal of 
trouble in the eye, which ultimately caused 
blindness which he endured something like 
three years. During that time, and at the 
beginning of it, he always had this trouble, 
that wherever he turned his gaze there was 
the effect of seeing an image of the sun— 
wherever he looked there was a disc of the 
sun in various colors, blue, green, red, yel- 
low, and so on, all the colors that we notice 
in a rainbow. Now, in those days, in order 
to be fashionable it was the proper thing to 
express your views in Latin—English not be- 
ing fashionable—and if you did not do that 
you were out of the fashion. 

Therefore, Newton, in writing about this 
to a friend as to the effect of the sun, wrote 
in Latin, and he wanted to express this fact 
that he saw the ghost of the sun. The Latin 
word for ghost is ‘‘spectrum,” and so he 
called it by that name ; and some years sub- 
sequent to that Newton made his celebrated 
experiment in passing a sunbeam through a 
prism, and then, for the first time, Newton 
saw these colors. It naturally reminded 
him of his old trouble in locking at the sun, 
and he said, ‘That is my old friend the 
ghost, or spectrum of the sun.” (Applause. ) 

Now, you will notice that we have used 
aslit. Now I am going to enlarge that slit 
by turning the screw, and I am not quite 
sure whether’ this particular prism is the 
most suitable. I will ask you to watch the 
effect on the screen while I increase the size 
of the slit. Matters are getting brighter 
considerably ; but if you give a little atten- 
tion you will find that as the red recedes 
from the blue, in the place of the natural 
pure yellow we are getting to have the effect 
of whiteness. I will draw your particular 
attention to that, that when I increase the 
slit so that instead of being a slit itisa 
broad space of light, we no longer have the 
spectrum but a patch of white light creeps 
in. If I take the slit away altogether and 
leave the disc, one side is colored red, the 
other blue, and in general we have a large 
amount of white. Withdrawing the prism 
instead of the slit, you will find we have 
quite a wide slit to what we had before. The 
question presents itself, why must we use 
a narrow slit? I will approach this ques- 
tion step by step, coming back again to the 
narrow slit to show that we do get a good 
result from the narrow slit by turning the 
screw and moving the edges of the plates to- 
gether ; we find that we get what we call a 
real spectrum, the colors passing by imper- 
ceptible degrees from one to the other ; that 
there is no whiteness about that spectrum— 
there is nothing but pure color. 

We have decomposed the light entirely. 
Now, why should that beso? We will take 





that up in this simple way: We have to use 
other slides, and 1 wiil begin by using two 
slits side by side, and taking this mechanical 
slit. Then you first get two slits. Putting 
up the prism again, you see we have two 
spectra. Now, thatis natural. If you get 
‘one spectrum with one slit, you ought to get 
two spectra with twoslits. Let me direct 
ycur attention to a singular effect—that if 1 
had drawn those slits a little nearer, you will 
perceive the violet of this spectrum would 
have overlapped the red of the other. Itis 
because these colors overlap when we have 
a big slit that we get this effect of whiteness. 
By a totally different slide I will prove this 
to you in another way. Taking out the slide 
we had a moment ago, I introduce a very 
curious slide, a series of steps. Now, let 
me point out what we have got there. That 
is the width of the slit. That top oneis a 
short and narrow slit. Press that down and 
you will see that if you press the other up 
we would have our broad slit. We putin 
our prism here, and we get the effect of a 
series of beautiful steps, and those steps will 
tell their own tale. (Applause.) 

Iam going to attempt an experiment. 1 
think I will succeed, but I am _ not certain, 
because there is a difficulty init. It is due 
to the probability of breaking the mirror 
which lam going touse. First of all we 
come back to our original small slit, and 1 
am going to make this as small as possible 
for the purpose. I am not going to use that 
bi-sulphide of carbon prism at present, be- 
cause [ think it would be really too big for 
the purpose. lam going to use the small 
glass prism that I used at first, and I will 
throw the spectrum over towards my side of 
the room. (Illustrating.) Over there you 
notice that we have our spectrum. Now, I 
take up a piece of looking glass. I show. 
you the glass. You will see what I have 
here, just a strip of thin looking gless. You 
see about the length, a little over a foot long, 
and very thin. First of all 1 will feel around 
till I find that spectrum, and having found 
it, L will reflect a part of it on the screen. 
There, Iam reflecting that on the screen, a 
little wavy. because the glass is not perfect. 
Now, if I bend that glass, the ends from me, 
I make it concave towards the light, so that 
it is a part of the cylinder, then it will tend 
to reflect the various colors in the same part 
of the screen. If I am successful, I ought 
to be able to get back my colorless slip. 
Now, we will try the experiment, getting 
the right position on the screen, and cautious- 
ly bending this. After atime you will sce 
that I get very nearly a white slit on the 
screen. Now, there we have got it, almcst 
white, in the middle of the screen. (Ilus- 
trating.) If I bend it the other way, bend 
the ends toward me, you will see I increase 
the length of that spectrum ; but bending it 
the other way we get the colors together 
until we have got a white slit on the screen. 
(Applause.) Thus by a pure piece of me 
chanical experiment we cast these colors in 
the light together, and when they are made 
to cover the same part of the screen, we get 
back the same white light we started with. 
It is simply a question of method, no theory 
or anything about it but a fact. 

I have a disc, a card here, which I am 
going to introduce in front of the lantern, so 
that we can at will, cut off as much of the 
light as we like, and furthermore cut it off 
periodically. Secondly, I place in the slide 
holder a glass which is covered with tin foil 
with the exception of two squares and these 
squares are occupied by colored glass. Ina 
moment or two we will get matters arranged 
so that you will see the colored glass when I 
get it focused by the lens in front of the 
screen. From time to time it has been my 
business in life to present these things as ex- 
periments, partly to students, partly to the 
public, and one cannot very well be in the 
habit of doing such things all the time with- 
out devising certain little methods to prove 
peints, and therefore, in the course of the 
evening, I shall probably show you some 
little things that you will not see elsewhere, 
because they are due to my own work. I 
do not take any special credit for it. Ifa 
person worked continuously and never did 
anything original, it would be a sign he 
ought to stop work. Here is a little piece of 
green glass and the other piece is red. This 
is simply a disc, or as it is called, a dia- 
phragm. We call it a diaphragm so that 
people will understand us—which they 
wouldn’t do if we called it a card. There 
you perceive we have a piece of red glass. 
At no time do you see both glasses at once 
and some of the time you do not see either. 
I will rotate this slowly. After atime the 
disc shuts out the red. Now there is noth- 
ing. I turn ita little further and for a time 
the green is uncovered. Now the green is 
covered and there is nothing. It is import- 
ant to notice that you cannot see both of 
those at once and very often you do not see 
either. If I rotate that disc so quickly that 
less than a tenth or a fifth of a second 
elapses, you will nevertheless see them both 
at once. After atime they flicker and now 
you have both the red and green disc on the 
screen, notwithstanding that, as far as the 
physical possibilities are concerned, they are 
not really on the screen at the same time. 
Though we apparently see the two things at 





the same time by retaining the impression 
they are not there together. There is an old 
saying that ‘‘ seeing is believing” and so it 
is, but a good deal depends upon what you 
believe. I will try one more experiment to 
illustrate this point. There used to be an 
old experiment with a stick, to make one 
end red hot and whirl it around and show 
the light which was due to the persistence of 
vision. I will show you an improvement cn 
that experiment. I have a disc of zinc with 
one hole in it which | put up in front of the 
lantern, and after a few moments I focus the 
hole on the screen. If I rotate the disc 
slowly you see the spot travels around ; it 
goes behind a post; you do not see it for 
that reason all the time. If I succced in 
making that go around the screen quick 
enough, so that it goes once around in less 
than our unit of persistence, the result is 
that we get a perfect circle of light on the 
screen. Here again we have another case of 
this persistence of vision in which we see 
something that is not really there. 

Now, that is simply an illustration of a 
fact in pbysiological optics which we are 
going to utilize, and hence I come to the 
experiment, which is simply another way of 
proving that the colors of the spectrum 
when united will form white light. For 
that purpose I put on a disc, and this disc is 
a disc of glass on which are four pieces of 
colored glass, red, green, yellow and violet. 
(On rotating, a white disc is seen on the 
screen)—I will have more to say about that 
afterwards—the colors of the spectrum are 
supposed to be what are called the seven 
colors of the rainbow. But that theory is 
exploded. We do not bother about seven, 
three or four or five, now-a-days—we do 
not care much about that ; but for the pre- 
sent you see I have selected four. After- 
wards, when we come to use the spectrum 
again for certain purposes, you will find it 
difficult to determine more than four colors 
in that spectrum. You will not be able to 
count the seven. Nobody has ever done it 
yet, only Newton, but be was a great man. 

You know that one end of the spectrum 
is reddish, the other blue. You see these 
colored glasses are by no means pure. A 
blue glass lets lots of green through, but you 
will remember that a red glass lets nothing 
but red through. If we put upa blue and 
a red glass together, what will be the effect. 
Let us assume red is the first glass. It 
would obviously let no color through but 
red. If we follow that by blue it will let 
the blue and green through, but practically 
no red ; so that though these two are per- 
fectly transparent, it should follow that the 
two together, although completely trans- 
parent, should be opaque. There is the 
blue; there is the red. Now I put the two 
together, simply the blue and the red, and 
on interposing these you see we cut out the 
light entirely. Those two transparent bodies 
can be made absolutely opaque to light if 
they are put in a propermanner. (Applause.) 

I have dealt with color with 1eference to 
itself. I have dealt with one problem of the 
eye, that is, this persistence of vision; I 
have simply utilized a property of the eye 
in order to prove a point in the question of 
the rotating discs. Now I have to touch on 
something more important. There bas been 
a great amount of discrepancy in the de- 
scription of colors by different people and for 
a long time we did not know why there 
should be this strange discrepancy. But it 
appears it is due to want of knowledge of 
the eye itself. This carries us back to the 
time of Thomas Young. Then came Helm- 
holtz, the great German authority, and, 
finally, at the present time we have an au- 
thority of great weight, Prof. O. N. Rood, 
of Columbia College, of New York. Taking 
the work of these three men we may state 
their theory with confidence in reference to 
the eye, and I may be excused perhaps for 
making a personal remark, and that is, we 
have had a considerable lack of experiment 
as to theory, and I have been engaged my- 
self for three or four years making experi- 
ments in order to prove this beyond a ques- 
tion, and some of these latest experiments I 
Lave not had the pleasure of showing to the 
public at all, but only to my pupils. I bring 
before you to-night for the first time, experi- 
mentally, the theory of what is seen in the 
eye. There areaset of nerves which are 
believed to be three ; that one of these nerves 
is sensitive to red light, the second is sensi- 
tive to green light, and the third to what we 
call violet. These require a little definiticn. 
The red is clear, green is clear, if you can 
find a pure green, but the violet is some- 
thing which is not blue, something which is 
on the further side of blue. If you look at 
a spectrum, first comes the yellow, then the 
green, then the blue, and the continuation 
of the blue is what is called violet. I men- 
tion this emphatically for this reason, that 
the popular idea of a violet is wrong; but 
the violet that I am speaking of now is 
something that would remind some people 
of a kind of purple, but is really an elemen- 
tary color that cannot be decomposed. To 
come back again, the three nerves are red, 
green and violet, and there is no nerve for 
yellow, and none for blue. If that is so, we 
ask, How do we appreciate the vast number 
of colors in nature? The answer is that if 
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you take a piano and send into it some one 
note, you will find some one wire will re- 
spond. ‘That is called sympathetic reson- 
ance, but you will find that some wire near 
by also responds, but not as much as the 
first string. In other words, a body may be 
a little out of tune and yet be affected by 
sympathetic resonance to some extent. 
* First of all, how do we get a yellow? 
We see yellow simply because yellow is the 
result of the action of the red and the green 
nerves; both of these nerves are set in vibra- 
tion, and asa result we get the mental im- 
pression which we are pleased to call yellow. 
If our theory is right, this red and green 
lisc, if rotating, should result in a yellow 
or on the screen. (Illustrating.) I rotate 
ind you see that red and green do produce 
yellow color as stated. Then, so far, 
re is no doubt that we can have a yellow 
lor in the eye without having a yellow 
or on the screen. But we have a much 
re certain method of proving this, and 
iat is by a special property of all the nerves 
d all the muscles. When you do things 
itinuously for a long time you get tired, 
| whether this isa muscular or nervous 
fect, itis true. Now, suppose we have a 
ins of tiring any given nerve ; it will not 
in acondition toacceptan impression from 
t source as strongly as the other nerves, 
that if given a certain color we tire out 
y the red nerve, and then present a white 
lt to it, the red nerve will bea little be- 
ud hand, and we will not get an effect as 
ong as we should do. I am going to 


ke an experiment as rapidly as I can and! 
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whether it agrees step by step with the 
ory that we have only these three nerves. 

vill begin with some general experiments. 

hall have in this case to call on you for 

ur evidence as to whether the result agrees 
th my statement. I will begin first of all 
tiring all the nerves, and 1 will ask you 
help mein this experiment as much as 
ican by doing one thing. It is very im- 
rtant if you want to get the result I want 
prove to you, that while I am talking you 
ep your entire attention on a part of that 
preferably the center of it, but no mat- 
where. Constantly look at that spot. 
you look at that spot the light will fall 
a certain district of the retina and no 
her. These three nerves are supposed to 
at every part of the retina, just as if we 
1a kind of three-wire cable. Now, tak- 
ing that disc you must remember we have 
the colors there. That part of the eye is. 
red, but the district of the eye which 
vould take in the rest of the screen is fresh 
for the work. If I suddenly remove that 
screen and flood the screen with a whole disc 
of light, then the new screen should appear 
more brilliant than the disc, so that by this 
difference we should get a shadow where 
you see a beautiful bright disc. 

Continue to look and you should see that 
(lise loom up as a kind of a shadow, but not 
unless you look steadily at the same point 
all the time. (Applause.) Thus by tiring a 
certain district of the eye we can get a cer- 
tain effect. 

I designed these particular slides not so 
very long ago and as a rule I do not publish 
these results, Iam rather a busy man and 








I haven’t got time to write them out; and 
then again the experiments I have the 
pleasure of getting up myself are gotten 
up simply because I like to get them up. 
But sometimes we do meet with a little mis- 
fortune. Sometimes other people will after- 
wards bring one’s experiments out and claim 
them for their own, and I hada peculiar inci- 
dent happen to me in that connection a little 
while ago. I gave a lecture, and there was 
a.person present who was so pleased with it 
that he made up his mind that he would get 
one up and show it himself in a lecture. 
Some little time afterwards I happened to go 
to a lecture by this gentleman and he put 
this slide on a screen, and the only peculiar- 
ity was that after he had shown the slide 
somehow or other he had forgotten my ex- 
planation and he couldn’t use it. That is 
the only satisfaction I had—he did not know 
what to do with it when he had got it on the 
screen. This bears on another point—you 
know when ladies go to a store to buy silk 
dresses -if you had no personal experience 
you have probably read it in a book— they 
look at colors—they are very good judges of 
color, particularly colored materials that are 
high in price—and when they go to look at 
these things and become tired through look- 
ing at one color in fabrics, their judgment 
gets weak and they cannot judge so well, and 
they recover this judgment by looking at 
another color. Most ladies probably do not 
know why they doit, but it is because of this 
nervous fatigue—the nerve gets tired and if 
we had 20 pieces all red the last one would 
look a dim red. Suppose we have a pure 








red striking on the eye, that pure red will 
nevertheless affect to a slight extent the next 
nerve, the green. Therefore what we call 
red is really diluted by green. Suppose be- 
fore we look at that green we immerse the 
eye in a green light, and if immediately 
afterwards we look at a red it should look 


brighter. 
Now to prove the fact. I have here a 
slide. The whole of this evidence depends 


decidedly on your agreement as to the first 
statement of the condition of the slide. 
There is a slide in which we have three 
pieces of red glass. Now I will tell you 
how they are made. You can agree er not 
afterwards, as you sec fit. They were made 
out of a piece of this red glass, and are, 
therefore, the same color with the slight 
exception of a flicker of the light, there can 
be no difference in the intensity of the red. 
But moving this slide a little I interpose a 
green light. I will ask you to do what you 
did before—fix your attention on the middle 
of the green, which is, remember, on that 
same slide. We have a red which can be 
put back again. You will find, on the re- 
turn of the red, that that red will look much 
more brilliant or darker than the top and 
bottom. 1 will keep it there a few minutes: 
and then, when we go back to the original 
red, you see there is no doubt about it. 
Thus by tiring out the green nerve we can 
change the color of athing. That is intel- 
ligible as far as it goes, i I said, I have 
three of these slides, and I will take another 
one. Here I have three pieces of glass which 
are yellow. The reasoning is the same in 
one sense, but the application is a little 








different in each case. Let us, therefore, 
consider what we are looking at. We are 
looking at a yellow glass. That yellow has 
no corresponding nerve in the eye; in other 
words, it affects the red and the green nerves, 
so that it is to the eye a mixture of red and 
green. Now, suppose we tired out the 
green nerve and came back to the yellow, 
that yellow would look a little more on the 
red side and should appear an orange. In 
order to look at that the better, to get the 
effect of it more steadily, look at the center 
of the green slide before I move it. Thus 
you see, step-by-step, there is no question at 
all that we can prove by experiments that 
these things are so, and it is an axiom in 
science that when we think a thing is so, 
and we prove it is so, it is so. 

Lastly, I have a third slide in which I 
have three blue squares. Now we must con- 
sider a moment what we mean by blue. 
There is no blue nerve in theeye. There is a 
violet nerve and a green one and a red one, 
so that if we present a blue color to the eye 
we are affecting the green and the violet. If 
we tire out the green nerve, the blue will be 
a little less green and more voilet. I said to 
you a little while ago that violet is an ele- 
mentary color. Therefore we ought to suc- 
ceed in getting violet out of ‘hat blue. I 
now put in a green glass, keep it there long 
enough to get the tiring of the nerves of the 
eye, and we can go back here and form a 
very distinct violet color in place of the blue 
that we started with. (Illustrating.) (Ap- 
plause. ) : 

Now I feel, gentlemen, that I have put a 


(See description, first page.) 


strain on you on the theoretic side quite 
considerably. I have brought all the facts 
that I thought necessary before you to-night 
to prove what I call the ‘‘ three color nerve 
theory” of the eye, and I believe I have 
based it entirely upon experiments and not 
upon mathematics. I need not detain you 
any longer, except to thank you for the re- 
markable attention you have been good 
enough to give to my remarks. 

Mr. Dutton : I move a vote of thanks be 
tendered to the Professor for his instructive 
and interesting lecture. 

The motion was unanimously carried 
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Springfield, I11—A certificate was filed 
reducing the capital stock of the Cicero 
Water, Gas and Electric Light Company, 
from $200,000 to $100,000. 


Baltimore, Md.—The South Atlantic 
Telegraph Company, of Baltimore City, bas 
been incorporated, with a capital of $50,000. 
It is said to be a link in the Mackay-Bennett 
Post Telegraph and Cable Company’s system. 


Chicago, Ill.—Northwestern Street Rail- 
way Gas Motor Company, Chicago ; capital 
stock, $5,000,000 ; for the manufacture of 
street car motors and motors for manufac- 
turing and domestic purposes, and furnish- 
ing propelling power ; incorporators, Francis 
A. Bates, Edward F, Getchell, Jefferson 
Hodgkins, 








Port Townsend, W. T.—The Port Towns- 
end trustees have granted a franchise for the 
motor road ; the contracts have been let for 
two motors and cars. 


Chester, S. C.—The Chester Electric Light 
and Power Company ; Giles J. Patterson, 
John J. McLure, Wm. M. Nicholson and 
others ; capital stock, $5,000. 


Whitman, Mass.—The Whitman Electric 
Company ; capital stock, $20,000 ; directors, 
D. A. Gurney, Albert Davis, C. D. Nash, 
H. F. Copeland and Samuel Elder. 


Belleville, Il11.—The Citizens’ Electric 
Company, at Belleville ; capital stock, $100,- 
000 ; to manufacture and supply light, heat 
and power ; incorporators, 8. W. Baird, S. 
P. Baird, and J. J. McDowell. 


Chicago, Ill—The Whitfield Manufac- 
turing Company, at Chicago ; capital stock, 
$5,000; for the manufacture of electric 
laryngoscopes ; incorporators, G. W. Whit- 
field, T. C. Moore, and F. H. Scott. 


Gr-enville, Miss.—The Delta Waterworks, 
Sewerage and Light Company ; capital, 
$100,000, with the privilege to increase the 
same at the company’s wi!l. The stock was 
all taken, and it is the intention of the com- 
pany to begin operations at once. 


East St. Louis, 111. —The American Motor 
Company, at East St. Lcuis ; capital stock, 
$5,000,000 ; for the manufacture of motors 
and to dealin patent devices for the propa- 
gation of power; incorporators, T. J. 
Christy, F. C. Stewart, C. E: Carroll, L. E. 
Frost and E. H. Miller. 


Chicago, Ill.—The South End° Electric 
Light Company, at Chicago ; capital stock, 
$30,000 ; for the purchase, sale, renting and 
furnishing of electric and other lights, 
lighting apparatus, power and machinery ; 
incorporators, G. Falkenburg, F. D. Foster, 
J. H. Thompson and Frank Reidle. 


Columbus, 0.—The following articles of 
incorporation were filed with the Secretary 
of State: The Van Wert Gas Light Com- 
pany, iucrease of capital stock from 
$25,000 to $37,000 ; change of name of the 
Massillon Schuyler Electric Light Company 
to the Massillon Electric Light Company. 


Syracuse, N. ¥.—The Dewey Manufac- 
turing Company. The incorporators are: 
Emil Laass, Mark W. Dewey and Charles H. 
Duell. The corporation will manufacture 
and sell electrical appliances under letters 
patent to be issued to Mark W. Dewey. 
Capital stock is placed at $15,000, par value 
$100 per share. 


Sandwich, Mass.—The Cape Cod Glass 
Company, of Sandwich ; capital stock, $50,- 
000, at $25 per share. The officers are: 
President, Charles W. Spurr, of Boston ; 
general manager, Harry F. Spurr, of Sand- 
wich. Glass is to be manufactured in all its 
branches at the works in Sandwich, and an 
office will soon be opened at Boston. 


Buffalo, N. ¥.—D. N. Long has devised a 
scheme by which he expects to drain the 
city of Buffalo and derive sufficient power 
from Niagara Falls to light the.city by elec- 
tricity and furnish power for 18 mills. The 
Buffalo and Niagara Water Power and 
Drainage Company has been organized to 
carry the scheme into effect, and the Legis- 
lature has been asked for a charter. The 
capital stock is $5,000,000. 

Richmond, Va.—The Burton Electric Heater 
Company ; capital stock is to be not less than 
$100,000 nor more than $2,000,000, divided 
into shares of $100 each. The principal 
office is to be in Richmond. The corpora- 
tors are Messrs. W. E. Tanner, president ; 
C. E. Wingo, vice-president and treasurer ; 
Andrew Pizzini, R. B. Lee, William Simp- 
kins, J. W. Kates, John Mahoney, W. Leigh 
Burton, W. P. de Saussere, L. B. Tatum, 
John Chamblin, James T. Gray, P. H. 
Mayo, R. G. Reynolds, Lewis Ginter, 
Thomas N, Page, and T, N. Carter, 
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Mr. J. F. Morrison, of ‘Jieltineve, was 


taken very ill shortly after his retcrn from 
the Chicago Electric Light Convention, and 
for three weeks past his condition has been 
most critical. We are pleased to be able to 
state that a change for the better has occurred 
in the last few days, and he is now slowly 


regaining health and strength. If his physi- 
cian decides he can be safely moved, Mr. 


Morrison will go to Atlantic City this week 
and remain during his convalescence. 





The annual meeting of the American Bell 
Telephone Company will be held this week. 
Vice-President and General Manager John 
E. Hudson will probably be elected presi- 


dent to succeed Mr. Howard L. Stockton, 
resigned. 
‘‘When I said all the wires were to be 


put underground inside of 45 days I didn’t 
know that the conduits would blow up’— 
M-y-r Gr-nt. There are a few other diffi- 
culties, esteemed Mayor.connected with this 
work that you are not familiar with—but we 
think you will learn. 


If the Board of Electrical Control will 
consult electrician John P. Barrett, Chicago, 
they may get some information relating to 
the diffusion of gas in conduits that will be 
of great value to them—provided Mr. Bar- 
rett decides to come to the rescue like the 
good philanthropist he is. 


Judge Coxe’s decision in the secondary 
battery litigation is too long for us to present 
it in full, and we give our readers instead the 
statements of the parties interested with the 
important extracts, from which it can be 
seen that the decision is looked upon in a 
different light by each of them. 





A page advertisement of the Westinghouse 
Electric Company appeared in the REviEw 
last week without the name and address of 
the company. This was an oversight on 
our part as well as on the part of the com- 
pany, who promptly corrected the adver- 
tisement, which appears in this issue on page 
15, when their attention was called to it. 





Competition is the main spring of ‘busi- 
ness, and in a comparatively new industry 
this fact stands out, perhaps, butat the same 
time it is pleasant to note that honorable 
competition of a live and let live sort is that 
which generally exists in the electrical busi- 
ness, and a misfortune is condoned and met 
with sympathy with the idea that in the al- 
most unlimited field there is room for.all. 

A process of engraving on glass and 
crystal by electricity has been communicated 
to the French Academy of Sciences by M. 
Plante. The plate to be engraved is covered 
with a concentrated solution of nitrate of 
potash, and put in connection with one of 
the poles in the battery, and the design is 
traced out with a fine platinum point con- 
nected to the other pole. The results are 
said to be of marvellous delicacy. 





The gas eompanies are fast getting to real- 
ize that antagonism by them to the electric 
light is inimical to their own best interests, 
and there is a steady increase in the number 
of electric lighting plants which have been 
installed by them. They have nearly doubled 
in the past six months, and it is pretty con- 
clusive that it pays a gas supply company to 
furnish electric light also to such patrons as 
may wart it. Gas companies in this country 
are now supplying a total of over 21,000 
are and 55,000 incandescant lights to their 
patrons, in addition to the mephitic com- 





modity they were originally organized to 
furnish. 
The underground conduits at the corner 


of Fifth avenue and 23d street exploded 
Monday last, tearing up the street and scat- 
tering iron plates, bricks and cobblestones 
among the promenaders on this crowded 
thoroughfare. Fortunately no one was ser- 
iously injured. The explosion is supposed 
to have been caused by gas leaking into the 
conduits and manholes. The public, in 
time, will learn that the burial of the wires 
as proposed in New York is beset with diffi- 
culties of which they have but little concep- 
tion. Speaking of this disastrous explosion, 
Commissioner Gibbons, of the Board of 
Electrical Control, is reported as saying : 

‘‘ Inasmuch as no loss of life has resulted 
from this explosion, it is, perhaps, fortunate 
that it occurred before the electric current 
had been transmitted over the wires placed 
in the subways; for, if any of the conduc- 
tors in the subways at the time of the explo- 
sion had been in operation, a new and serious 
question as to the practicability of operating 
electrical conductors underground would 
immediately have been raised.’ 





THE ELECTRIC PLUMBER. 


There are not 50 electric plumbers in exist- | 


ence, and very few people have ever heard 
of the term before, yet it is the name of a 
trade the members of which are well paid, 
and which in a few years will hold an im- 
portant place among our industrial crafts. 
The electric plumber is the man who makes 
the joints in lead-covered wires and cables. 
He may be seen any fine day in the subways 
deftly shaping a pasty mass of solder intoa 
‘wipe joint” around a cable pipe, or skill- 
fully twisting and connecting the wires of 
the cable itself. 

The electric plumber is called upon to do 
not only some of the most difficult jobs in 
the plumbers’ art, but must possess a good 
knowledge of electric circuits, and particu- 
larly of the insulation of such circuits. A 
competent plumber who has the required 
electrical skill is at present in great demand 
and can easily obtain profitable employment. 

To this fact we call the attention of that 
large number of capable but discontented 
young men who find that their positions as 
linemen and inspectors for telephone and 
other companies do not afford them the 
desired opportunity for advancement. Our 
advice to such young men is to practice 
plumbing. Exchange the strap and vise for 
the fire-pot and soldering iron. Learn to 
make a wipe joint. Never mind if at first 
you do burn your fingers and make lop-sided 
joints. Persevere to the end, and you will 
become so valuable to your own company 
that you will not need to accept work with 
another. 





ELECTRIC CURR 


Dr. J. A. Fleming, in his ‘‘ Notes on 
Electro-Magnetic Induction,” presents the 
following views on the action of the electric 
current : 

** An electric current on this hypothesis is 
a flow or progression of the electric particles 
which are free to move forward in a con- 
ductor, and which only can move steadily 
forward, owing to their incompressibility, 
when the circuit in which they flow is a 
complete circuit. Suppose a thin conductor 
bent into the form of a very large circle, 
and that an electro-motive force urges a pro- 
cession of electric particles around it. As 
these particles go forward they cause the 
electric cells next them to rotate, and the 
motion of this line of cells embracing the line 
of current will be just like that which would 
take place if a bracelet of spherical beads 
strung on an elastic thread were rolled along 
arcuad a long rod which it closely embraces. 
Each bead would turn over and over, roll- 
ing on the rod, and the motion of the whole 
bracelet would be like that of a tightly-fitting 
india-rubber umbrella ring pushed along a 
round ruler. The progression of the electric 
particles would start circular vortex rings 
revolving round the line of motion. This 
corresponds to the fact that a linear current 
creates a magnetic field composed of circular 
embracing lines of forces. The first or ad- 
jacent line of vortices would, by the inter- 
vention of the idle wheels, set in rotation 
another set of cells lying on a concentric 
line, and cavse them to rotate in the same 
manner as the first ones. Also, it would 
cause a backward displacement of the inter- 
mediate idle wheels, if we consider that only 
the central line of electric particles are con- 
ducting matter, and that the next and all 
succeeding rows are in a dielectric. The 
starting of the progressive movement of the 
line of electric particles in the conductor 
will result in an elastic displacement in the 
opposite direction of all surrounding electric 
particles in the dielectric along lines parallel 
to the line of current; and also in setting up 
a system of molecular vortices composed ot 
revolving cells, the axes of these vortices 
being coaxial circles described round the 
line of flow, the rotations and displacements 
being propagated out laterally from the line 
of current, In consequence of the fact that 
the revolving cells are supposed to possess 
inertia or mass, and that al] the mechanism 
is supposed to be rigidly connected together, 
a steady force applied to set the c entral line 
of electric particles in motion will not be 
able to produce in them the full velocity 
unti] time has elapsed sufficient to allow the 
inertia of the connected mechanism to be 
overcome. Weare thus able mechanically 
to imitate the phenomena of self-induction of 
the circuit and the gradual rise of current 
strength in an inductive circuit under the 
operation of a steady impressed electro- 
motive force, and to deduce it as a conse- 
quence of the fundamental hypothesis.” 


THE wNT. 





HON. CHAS. E. MITCHELL, COMMIS. 
SIONER OF PATENTS. 

The administration is to be congratulated 
on the part of the vast army of inventors, 
and especially on the part of the patent uat- 
torneys throughout the country, for the ap- 
pointment, as Commissioner of Patents, of a 
lawyer whose reputation and experience as 
a patent attorney are widely and favorably 
known. It has been so long customary to 
give this office without regard to especial 
fitness, that a feeling of relief arises when 
we hear of the appointment of a patent 
lawyer, and the feeling is intensified by the 
fact that the new Commissioner will go into 
the office with many years active experience 
as a practitioner. He will therefore | 
thoroughly acquainted with the needs cf the 
profession, and will be expected to make 
such revision of the rules of practice as have 
long been demarded. These rules have bee: 
amended and revised by every commissione: 
from time to time, and while some rules 
have been for the better, many have been the 
bane of the patent attorney’s existence. It 
may be too soon to point these out in detail, 
but one of them is so pernicious in its possi 
bilities and effects that it should and doubt 
less will receive prc mpt consideration from 
the new Commissioner, because he must 
have experienced its effects. We refer to 
the practice of withholding examination on 
the merits until all matters of form ar 
cleared up. This rule has permitted th 
growth in the patent office of an autocracy 
which is intolerable. Happily many of th. 
examiners do not carry the rule to its ful! 
extent, but some there are whose rigid ad 
herence to the rule—and we do not doubt 
the probity of their motives-—has the effect 
of hanging up a case beyond all reason and 
justice. An applicant pays for an examina- 
tion of his claims, and he ought to have it 
at once, instead of a letter postponing 
action on the merits until a swarm of trivial 
and irrelevant objections to his papers have 
been complied with. This is not the fault 
of the examiners; the rule has been Jaid 
down and followed by one commissioner 
after the other with increasing severity, and 
the examiners have had little choice save in 
the manner. We will have more to say later 
on, but now wish only to congratulate the 
administration for a mcst admirable appoint- 
ment. 





Annual Meeting of the Electric Club. 

The celebration of the third anniversary of 
the Electric Club and. the holding of the 
annual election will occur on the third 
Thursday of next month, April 18th. The 
committee on entertainment, which is com- 
posed of Messrs. E. T. Gilliland, Leonard E. 
Curtis, Chas. W. Gould, Dr. Otto A. Moses 
and the secretary of the Club, are arranging 
a programme for the evening after the elec- 
ticn, which will consist of music, recitations, 
dialogues, theatricals, etc., which will be 
almost exclusively presented by the members 
of the Club. 

The Club’s cuisine has become particularly 
popular, and the regular dinners given every 
Thursday night are largely patronized and 
highly complimented. A specially fine din- 
ner will be prepared for the annual meeting, 
which will be served in the upstairs dining 
room. 

‘Lhe election will no doubt be the occasion 
of much friendly work, as the electrical 
people have a decided penchant for taking 
part in such occasions, as has been noticed 
at other Club meetings and electric light and 
telephone conventions. The ticket placed 
in nomination, which we publish in 
another column, will be printed and sent out 
to every member of the Club. 





The United States Illumination Com- 
pany of this city (the local lighting com- 
pany) has been purchased by the Westing- 
house Electric Company. 


Mr. Geo. E. Voorhees, Jr., who is at 
the head of the electric light interests of 
Morristown, N. J., recently returned from 
Washington, D. C., where he visited the 
new electric road of the Eckington and 
Soldiers’ Home Railway Company (T.-H. 
system), and is pronounced in his praise of 
the excellent workmanship and noticeable 
success of the road. 
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THB NEWS. 


Interesting Electrical Information Sent 
in by our Correspondents. 





OUR BOSTON LETTER. 

New Construction and [aa~ Firm.— 
Messrs. H. H. Cutter and H. E. Swift have 
formed a partnership for light electrical en- 
vineering work, giving special attention to 
the complete electrical equipment of houses, 
stores and offices. The new firm’s head- 
quarters will be at 34 School street. 

Boston Visitors.—Dr Otto A. Moses, ac- 
companied by his lawyer, Mr. Joseph Lyon, 
of Washington, has been in the city for 
s-veral days engaged in taking testimony in 
relation to an interference of patents with 
{ue Thomson Electric Welding Company, on 
electric welding, Dr. Moses having applied 
for patents on electric welding processes in 
is83. Mr. Lyon was one of the counsel in 
ihe Bell Telephone suits and is well known 
i: Washington legal circles. 

Eddy Motor Sales.—Messrs. Spaulding & 
ltuck, general agents of the Eddy Electric 
Manufacturing Co.’s motors, have just sold 

10 horse-power motor to White & Brown, 
printers, at 41 North street, and one of two 
l.orse-power capacity to W. C. Cannon, also 

the printing business, at 277 Washington 

reet. In their pleasant offices in the Hath- 
vay Building, Messrs. Spaulding & Buck 
ive a display of Eddy motors in practical 
peration, running fans, ctc., and a 50 light 
dynamo of the Continental pattern, for 
hich, aso, they act as New England 
rents. 

Dining Mr. Thurnauer.—A complimentary 
dinnerto Mr. Ernst Thurnauer, of the Thom- 
son-Houston International Electric Com- 
sany, was given at Young’s, Wednesday 
evening, by his friends and fellow workers 
nthe company. After the dinner, which 
vas an enjoyable affair, Mr. Thurnauer left 

wv New York whence he sailed on Satur- 
day for France where he will have charge of 
he exhibits of Prof. Thomson, the Thom- 
-on-Houston International Electric Com- 
any and the Thomson Electric Welding 
(‘ompany at the Paris Exposition. 

Elevated Roads.—The feeling seems to be 
that the time is not far distant when elevated 
oads will cease to be simply matters of legis- 
itive investigation, and will become reali- 
ties in Boston and its suburbs. The final 
issumption of corporate powers of the Meigs 
Elevated Railway Company, noted else- 
where, is considered evidence of something 
being actually accomplished, and the belief 
is gaining ground that at no distant date 
some of Boston’s streets will be made use of 
for mid-air traffic, and electricity is sure to 
play a prominent part as a motive power 
when this takes place. 

In Legislative Halls.—The question of 
lowing cities and towns to engage in 
municipal gas and electric lighting is receiv- 
ing much attention at the State House this 
year. The petition of Danvers for such 
iuthority was the start, and the end cer- 
\ainly is not yet and cannot now be foretold. 
\nother matter which will come up later is 
he increase of capital of the Bell Telephone 
Company, for which strong arguments will 
be made and some opposition probably en- 
ountered. 

Important Conference.—At the Electric 

Club rooms on Wednesday last an important 
-onference was held between the electrical 
‘onstruction people and those representing 
the insurance interests, in regard to formu- 
lating a set of rules to apply to the installa- 
ion of electrical plants. Such conferences 
carried on in the spirit in which they are in 
Boston cannot fail to be of the greatest bene- 
fit to all concerned. 

Prominent Visitors.—Among the callers at 
the Boston office of the Revrew last week 
were: Mr. A. J. De Camp, of Philadelphia ; 
Mr. M. E. Baird, of the Eddy Electric 
Manufacturing Company ; Dr. A. De Baus- 
set, of Chicago, whose air ship projects have 
met with so favorable a reception; Mr. M. 
M. M. Slattery; Mr. W. R. Kimball, the 
T.-H. Company’s representative at Montreal, 
and Judge Taylor, the counsel of the Fort 
Wayne Jenney Company. 

Meigs Elevated Road:—A_ charter has 
finally been taken out by the Meigs Elevated 
Railroad Company, the document being 
issued by the Seoretary of State Friday after- 
noon. Thecharter names include Benjamin 
F. Butler, Joe V. Meigs, William A. Russell, 
Frank Jones and other prominent men. 
The certificate of capital stock paid in says 
it has been fixed at $200,000, not less than 
$100,000 for each mile to be erected in Cam- 
bridge, as a part of the road contemplated in 
the charter ; that 10 per cent. of the stock has 
been paid in, and that it is intended in good 
faith to locate, construct, maintain and oper- 
ate such railway upon a route fixed in the 
manner prescribed by law. The officers are 
as follows: J. H. O’Neil, president; F. E. 
Gregory, treasurer; B. F. Butler, Joe V. 
Meigs, Henry Dobbins, John P. Wyman, Jr., 
A. C. Drinkwaterand W.S. Butler, directors. 

isolated Plant in the City Hall.—A hearing 
was given Friday by the committee on 


public buildings, on the question of placing 
an electric light plant in the City Hall base- 
ment, for the purpose of lighting that build- 
ing, the court house and building occupied 
by the register of deeds. Several witnesses 
stated the probable cost and economy of 
such a step, and the matter was taken under 
advisement. 

Boston, March 28. a. ee 
~>_>- 


OUR WASHINGTON LETTER. 


Interior Electric Conduit.— Vice-president 
Morton’s new $300,000 apartment house in 
Washingon, D. C., is being fitted up by the 
Edison Interior Electric Conduit Company 
with an elaborate system of tubing according 
to a new plan made up of various inventions 
controlled by this company. The tubing is 
made of paper and some pitch compound, 
and is provided with elbows, connections, 
etc. The largest size used is about one inch 
in diameter. Double flexible cond: ctors for 
incandescent lights are to be drawn into this 
tubing after the building is completed. One 
of the advantages claimed for this system is, 
that in case the wires should be fused by 
the current, the tubing will suffer no injury, 
and new wires can be readily drawn in at 
any time. An ingenious device is used for 
running a linc into the tubes, which can be 
done through sections 180 feet long, with 
fine elbows. Mr. Geo. C. DuBois, who has 
charge of the work, understands that the 
Edison Company will adopt this conduit 
plan for all its work. ‘his is the second 
building so equipped. Edwards & Com- 
pany, 5 and 7 Dey strcet, are wiring the 
building for their teleseme call-bell system. 

No New Wires in Washington.—The attor- 
ney of the District of Columbia, to whom 
the commissioners referred the law relating 
to electric wires in Washington, which was 
blundered through Congress just before 
adjournment, has decided that there is no 
authority for the construction of new lines 
by anybody. Not only can no new company 
run lines into the city, but existing com- 
panies cannot make any extension of their 
lines. This interpretation of the law will 
prevent the Spalding Long Distance 'Tele- 
graph Company from getting the permit 
recently asked for. There is a question 
whether the Western Union and other tele- 
graph companies which, by their acceptance 
of the terms of the Act of 1866, secured the 
right to build lines over any post routes, can 
be deprived of such rights by an amendment 
to an appropriation bill, but, inasmuch as 
this question, if raised, would go to the 
Supreme Court before any lines could be 
built, the subject will probably lay over till 
Congress meets, when the national legis- 
lators may try their hands at electrical 
science once more. 








G. C. M. 
Washington, March 23. 


_—— 
The Perret Motor in Demand. 


The following recent orders for the Perret 
electric motor (manufactured by the Elek- 
tron Company, New York) should be spe- 
cially pleasing to the inventor, as coming 
from persons of expert judgment : 

One } h. p. motor to the physical lab 
oratory of the University of Michigan, Ann 
Arbor, Michigan. 

Two } h. p. motors to Stephen D. Field. 

Two} hb. p., and two } h. p. motors to 
Thomas A. Edison. These machines will 
be used to drive working models and light 
machinery in the large exhibit which Mr. 
Edison will make at the Paris Exposition. 

Two $h. p. motors to the Postal Tele- 
graph Company. One of these will be in 
use in Chicago, and one in N. Y. City, for 
driving the apparatus of the American Ma- 
chine Telegraph system. 

One 1h. p. motor to the Western Electric 
Company, Chicago, IIl. 

One } h. p. motor, 8,000 revolutions per 
minute, to American Bell Telephone Com- 
pany, Boston. 

One 2 h. p. motor for propelling torpedo 
boat in connection with Julien storage bat- 
tery. 








— o~-m- 
Annual Meeting of the American Medical 
Association. 

This Association will meet at Newport, 
R. L., June 25, 26, 27 and 28, 1889. Dr. 
Chas. A. Brackett, of Newport, is chairman 
of the sub-committee on exhibits. A large 
attendance is anticipated. 

——_e = eo 
Testing the Carbons. 

The Burlington (Iowa) Electric Light 
and Power Company has given official no- 
tice that all the lamps in the system have 
been marked to ascertain the average life of 
the lamps—that is, the length of time the car- 
bons will burn—and a request is made that 
no one will remove the slips placed on the 
lamps. 





OUR CHICAGO LETTER. 


A Sad Death.—Mrs. May H. Nate, wife of 
J. J. Nate, purchasing agent of the Chicago 
Telephone Company, for several days had 
been suffering from acute neuralgia of the 
stomach, and had been taking morphine and 
chloral to relieve her distress. On Monday 
evening, the 18th, about supper time, Mrs. 
Nate took the chloral bottle with her into 
the bathroom, and unwittingly swallowed an 
overdose, from which death resulted before 
a physician could reach her. Mrs. Nate 
leaves to her husband a single child, a gir] 
of eight years. The bereaved ones have the 
earnest sympathy of a host of friends. 

The Druggists as Lobbyists.—In many of 
the drug stores where there has been more 
or less cussing and discussing of the tele- 
phone rate bills, a blank petition, supported 
by pen and ink (stub pen and very black 
ink), lies on the counter mutely asking sig- 
natures. It was framed at the meeting of 
retail drug fellers the other day, and says: 
‘*Your petitioners respectfully represent 
that legislation protective of the business 
public from the excessive charges of tele- 
phone companies is urgently needed in all 
sections of the State. Believing that the 
measure known as the ‘ Eckhart-Baker’ 
bill embodies reasonable and necessary limit- 
ations upon telephone charges, we beg to 
record our hearty endorsement thereof, and 
to express the hope of its enactment without 
amendment.” These are all to be forwarded 
to Springfield on the 25th to the State 
Senate. 

How it Looks.—The Chicago Company is 
getting all ready to run all its wires in me- 
tallic circuits—that is, it must just double 
the length of every subscriber’s line and 
every trunk line of the service throughout 
the city, and that complicated, expensive 
method of switch board which has hardly 
got to working in the main central office has 
to be all overhauled. Then the outside dis- 
trict boards have each to be made to ‘‘ con- 
sist” with the rest. The Bell Company of 
Boston, which holds 3,508 shares of the 
Chicago Company, will have to pay the 
lion’s share of it. 

Long Distance Lines.—These long distance, 
‘far speaking” lines, which fly high in the 
air to keep away from the inductive influ- 
ences of other lines, and are mounted on 40 
feet poles—these, also, are quite expensive 
luxuries. 

it Was for That.--It was to pay for these 
and similar extraordinary expenditures that 
the Bell Company, of Boston, asked to in- 
crease their capital stock, which the afore- 
said druggists object to. It is hardly fair to 
think it was done to annoy the druggists of 
Illinois and the nine tailors of Tooley street. 

The Opinion.—I talked with a retail drug- 
gist the other day, who freely stated hs 
opinion on the situation. ‘* As soon as all 
the parties down at Springfield,” said he, 
‘** get all the boodle out of the companies 
they want, you’il see the whole thing drop.” 
Whether he failed to get his crumb I don’t 
know. Two weeks ago he would forget 
where he left off in putting up a prescription 
to abuse the telephone company. When it 
was raining porridge I think his dish was 
wrong side up. 

Danger in Manholes.—The danger from 
carelessly entering the manholes of con- 
duit, in a large city, before proper ventila- 
tion has purified the air, was well marked 
by a nearly fatal illustration on Washington 
street. rank and Joseph Moffatt, two 
employés of the Chicago Are Light and 
Power Company, were careless and came 
near suffocation by too hastily going down 
the manhole after removing the cover. 
Officer Clark rescued the men in a nearly 
exhausted condition. The locality has a 
particularly hard reputation for explosions 
—no less than half a dozen having taken 
place within a square either way from this 
one manhole, and it has a very uncomforta- 
ble way of going off, every now and again, 
itself. There have been two explosions close 
by it, within a week. The gas is presumed 
to come from a leak in the Washington or 
Lasalle street main, which creeps in some- 
where through a crack in the conduit, or 
works in from some area or cellar, through 
an open duct. Having once entered the 
conduits, it works along until it rises in the 
manhole, being lighter than air. A few 
moments of waiting with the cover off serves 
to purify the atmosphere, and render the air 
in the manhole perfectly innocuous. 

The long distance telephone people are 
nearly ready for business between Chicago 
and Milwaukee. Ten number twelvecopper 
wires on forty feet poles will compose th 


route. 

The Club.—The last meeting, 18th instant, 
of the Chicago Electric Club, showed a 
larger than average attendance. The occa- 
sion was an illustrated paper on handling 
electric light circuits, by Mr. George Cutter, 
of the omson-Houston Company. The 
circuit brought into the room carried a cur- 
rent for some 40 or 45 arc lamps, and the 
experimenter had arranged to use the cur- 
rent for his various experiments without 





interfering with that part of the commer- 
cial world depending on the current for 
light. Asa pilot light Mr. Cutter placed a 
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65 candle-power incandescent in circuit, 
which would show if anything was going 
wrong on the outside. 

Mr. Cutter made ® strong point against 
the use of rubber gloves which he looks 
upon as a broken reed for reliance, because 
of a possible pin hole in the rubber at some 
point where a contact might be made un- 
consciously. He deems extra care and cau- 
tion far better insulators for the hands and 
person than material insulators, while 
handling circuits. ‘* Keep one hand in your 
pocket” is another of Mr. Cutter’s require- 
ments. He advocates a platform in front of 
the dynamo, insulated perfectly, on which 
tostand. A danger may arise from a watch 
chain coming in contact with the machine or 
line, or a second person may, by touching 
the dynamo-man or the trimmer, endanger 
his safety. The experiments of Mr. Cutter 
were of a brilliant and impressive character. 
Heating a wire stretched across the room 
showed how expansion changed the length, 
while cooling again’ restored its dimensions. 
This change in shape, though caloric, Mr. 
Cutter explained was due to the movements 
of the molecules of a body which we call 
a solid, and which we know is not a solid 
because of these very movements, which are 
mechanical. The shape of the arc was next 
shown by horizontal carbons. Various 
metals were burned in the arc, showing the 
different combustion bues, and long and 
short ares illustrated. The effect of mag- 
netism on the arc was shown, and pop-corn 
was roasted over an arc lighted gridiron. 
An are was produced at the bottom of a jar 
of water. The action of magnetism at a 
distance, and the impossibility of blocking 
or baulking its progress by interposing dia- 
magnetic substances, was well shown. Mr. 
Cutter’s evening was a grand success in 
every respect. C. C. H. 

Chicago, March 238, 1889. 
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PERSONAL. 
Dr. Geo. H. Benjamin, the well-known 
electrical engineer, leaves for Europe this 
week, and will be absent some three months. 


Mr. J. D. Bishop, of the Western Electric 
Company, Chicago, who will assist in pre- 
paring the telephone exhibit at the Paris 
Exposition, sailed for Paris last Saturday. 


Mr. Ernst Thurnauer, chief engineer of 
the Thomson-Houston International Electric 
Company, Hamburg, is visiting the United 
States, and was a welcome caller on the 
REVIEW. 

Sometimes it is difficult to draw the line 
with sufficient distinctness between the re- 
former and the crank.—TZoledo Bee. Not at 
all. If he is on our side he is a reformer ; 
if he’s ‘* agin us” he’s a crank.—7. B. D. of 
Conn. 


Mr. J. H. Reid, of Chicago, is receiving 
the congratulations of his friends over his 
marriage. Cards announcing this fact have 
recently been issued. The marriage occurred 
in Chicago, March 8d, Miss Lillias 8. Smith 
being the bride. 


Mr. Benjamin Rhodes, chairman of the 
Executive Committee of the National Elec- 
tric Light Association, came down to New 
York from Niagara Falls, last week, and 
spent several days at the headquarters of the 
Association in this city. 

Mr. W. D. Sargent, of Brooklyn, general 
manager of the New York and New Jersey 
Telephone Company, who will have entire 
charge of the United States telephone exhibit 
at the Paris Exposition, will sail for Paris 
April 13 on ** La Gascoygne.” 

Col. Jasper N. Keller, looking 10 years 
younger, came over from Boston to attend 
the Electric Club meeting last week. As 
general manager of the New England Tele- 
phone and Telegraph Company he is per- 
fectly at home and perfectly happy. 


Mr. S. Sarbadhicary, a native of India, 
has issued an interesting account of his visit 
to the United States and of his work in tele- 
graph circles in this country entitled *‘ A 
Sojourn in the United States of America.” 
The Review has been complimented with 
copies of the book. 


Mr. H. L. Shippy, manager of Jno. A. 
Roebling’s Sons’ Company, New York, re- 
turned last week from a two weeks’ visit to 
his orange groves in Florida. There re- 
turned with him three pounds of additional 
flesh, an improved complexion, and a num- 
ber of boxes of oranges, which his New 
York friends who tried them pronounced 





the finest they ever ate, 
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»*, Omaha, Neb., is discussing the ad- 
visability of adopting the Dorsett subway 
system. 

«*, Keene, N. H., has 241 telephones, 
said to be the largest number of instruments 
of any place of its population in the country. 
The population is about 7,000 


»*, The position of general superintend- 
ent has been abolished by the Missouri & 
Kansas Telephone Company. Mr. John R. 
Mulvane remains as president, and Mr. W. 
W. Smith is secretary and superintendent of 
the Kansas City division, and Mr. C. W. 
McDaniels superintendent of the rest of 
the teriitory. 


y*, The telephone bill introduced in the 
New York Assembly by Mr. Hamilton has 
been amended to apply to New York City 
only, and the fee has been fixed at $7 per 
month. This, it is predicted, will make pos- 
sible the passage of the ill, which would 
otherwise have been defeated. It will be 
opposed as it is. 


»*, The directors of the Missouri and 
Kansas Telephone Company at their recent 
meeting discussed the bill now pending in 
the Missouri State Legislature reducing tele- 
phone rates to $48 a year, and the opinion 
prevailed that if the bill becomes a law it 
would be best for the company to cease doing 
business in Kansas City. No more orders 
for new telephones will be filled until the 
bill is acted upon. 


x", The Committee on Mercantile Affairs, 
Boston, is considering the orders as to giving 
gratuitous telephone service to municipali- 
ties by telephone companies running their 
service through the territory of said munici- 
palities ; as to regulating the telephone rates ; 
and as to providing that electric wires shall 
not be placed on buildings except by consent 
of the owners. They hadn’t reached a de- 
cision when last heard from. 


«*, The Atlanta Constitution prints a set 
of rules bow to ‘‘ watch out” and prevent 
accidents from electric wires in the streets or 
dwellings. It adds: ‘ Atlanta subscribers 
may rest easy about their telephones. Since 
the matter was agitated by the Constitution, 
about a month ago, the electric light com- 
pany has put up about 12 miles of guard 
wire between the telephone wires and elec- 
tric light wires, so that if the telephone wires 
should drop they would be caught by the 
dead wires, and would nut touch the big 
wires below. The guard wires are large 
and strong—galvanized wire No. 6—as large 
as the largest telegraph wire.” 


«*, A bill has been recently passed in the 
Connecticut Senate which imposes a fine not 
to exceed $500 on any person who shall con- 
nect by wire or otherwise, with any tele- 
graph or telephone wire, not owned or leased 
by such person, for the purpose of obtain- 
ing information or listening to the trans- 
mission of messages. The law was passed it 
is stated at the instigation of the telephone 
company, which was indignant at the tap- 
ping of the wire by the outraged husband in 
the recent Trowbridge-Ingersoll scandal case 
in New Haven a few months ago, thereby 
hearing the conversation between his wife 
and her admirer. 


x» The telephone exchange, Burlington, 
Iowa, is to move into more desirable quarters 
in a few weeks. The Hawkeye of that city 
says :—The new quarters will be fitted up in 
a handsome manner and will be arranged in 
such a way as to accommodate the manager 
and his assistants in the most perfect manner. 
When this change is made the Iowa Union 
Telephone Company will be locally repre- 
sented in a manner comporting with its dig- 
nity and importance. The man who seeks 
to send a message to some other town won't 
feel quite so much as though he were going 
to life-long imprisonment, in seeking the ex- 
change, and the manager will feel something 
like holding up his head and putting on an 
agreeable amount of style. 


you get time, 





Telephone Lines Rendered Useless by 
Angry People. 

Up to two weeks ago one of the telephones 
of the Hudson River Telephone Company 
was maintained at West Berne, N. Y. The 
revenue was not sufficient to pay even the 
royalty on the instrument and the company 
notified the people that unless the amount of 
the royalty was turned into the company the 
instrument would be removed. The villa- 
gers objected to the removal of the instru- 
ment, and some threats were made that if it 
was taken away the wires of the company 
would be cut and the lines rendered useless. 
The villagers would net agree to make even 
the amount of the royalty up, and the in- 
strument was removed. Monday night, the 
wires were cut, and about 100 feet carried 
off. A travelling agent notified the company, 
and it had to telegraph to Schoharie to have 
the wires replaced. By the cutting of the 
wires 25 places in Delaware, Schoharie and 
Jefferson counties are isolated. Detectives 
are hunting up the rascals, and report hav- 
ing aclue. The law provides that a person 
who wilfully or maliciously displaces, re- 
moves or injures, or destroys, a line of tele 
graph or telephone, or any part of it, etc., 
is punishable by two years in states prison. 


_>-: —_ 


x", The Woodward Underground Tele 
phone & Telegraph Company is attracting 
some attention in Boston as a comprehensive 
underground system. As laid it consists of 
a wooden conduit 213 by 3inches, filled with 
a patented composition, imbedded in which 
are three wire cables, about half an inch 
apart. These cables supply 220 incan- 
descent lamps in the court house and jail at 
Dedham, Mass., where an experimental plant 
has been put down, besides furnishing tele- 
phonic and telegraphic communication be- 
tween the two points, and also working elec- 
tric signal bells and the regulation fire 
alarm. 


SS 
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THE VICTOR INSULATOR USED WITH A 
VictoR HANGER As A ‘‘ TREE INSULA- 
TOR.” 


The Duel of the Future. 


Scene: At a telephone. 

Ding-a-ling-a-ling. 

First citizen: Hello, exchange ; give me 
seventeen thousand and ten. Hello! is this 
seventeen thousand and ten? Is Blanky in? 
Tell him to step to the telephone, please. Is 
this Blanky? Well, I called you up, Mr. 
Blanky, to tell you that I know what you 
have been saying about me, and I wish to 
remark right here to your face that you are 
a liar. 

Second citizen (at the other end of the 
wire) : Under those circumstances I will be 
compelled to challenge you. Will name Gat- 
ling guns as weapons, and will request your 
attendance on the roof of the club house at 
4.30 this afternoon. I will add, however, 
that you are much mistaken; Iam nota 
liar. 

First Citizen: Will you give me your 
word asa gentleman that you are not? 

Second Citizen : I will. 

First Citizen: Then, of course, I cannot 
do otherwise than accept the explanation 
and withdraw the challenge. 

Second Citizen: That will be entirely 
satisfactory. Call around and see me when 
Good-by. 

First Citizen : Good-by. 
Ding-a-ling-a-ling.— Merchants’ Traveler. 





The Victor Split Insulator. 

This departure in insulators is illustrated 
in this issue, showing its various applica- 
tions. This insulator (manufactured Dy 
Greeley) has the especial merit of being pio- 
vided with an opening to accommodate the 
largest wires, perfectly smooth bearing and 
locking lugs, that prevent any torsion of the 
two parts which may be bound together 
either by the insulator hanger or ordinary 
iron or copper line wire of a size adapted to 
the strength required for any given service, 
or as may be most convenient. Being in 
two parts they can be put upon a line al- 
ready erected equally as well as upon a new 





English Postal Telegrams. 





HOW MESSAGES ARE FORWARDED BY WIRE 
AND MAIL IN GREAT BRITAIN. 


‘*There is a system of sending telegrams 
in use in England,” said a Pittsburgh gentle- 
man recently, ‘‘ which might be of some 
practical advantage if adopted in this country. 
For example, a resident of any portien of 
the city, desiring to send a message by tele- 
graph, writes it on a specially prepared 
blank and drops it into the nearest letter box. 
The letters are collected very frequently and 
all telegrams found in the box are taken to 
the nearest telegraph office and at once for- 





THE Victor INSULATOR USED SINGLY As A ‘‘ CrrcuIT BREAKER.” 


one; and for taking up sag, and for guys | 


warded to their destination. Thus the tele- 


and hauling off purposes, they are of un-| graphic business is managed with a very 


doubted value. 
crease the capacity of cross arms by suspend- 
ing them beneath. On elevated road struc- 
tures and in tunnel work they are particu- 
larly useful. The ends of the hanger are 


They may be used to in-/small number of sub-offices, and there is 
| little more delay than there would be if mes- 
| Sengers were employed. 


‘* Another and still better feature of the 


| British telegraphic system is this: Suppose 


long enough to encircle the insulator twice | you are in the city and wish to send a telc- 
when they are simply twisted together as| gram to some friend living in the country, 


shown. The upper end or bearing of the 
hanger is provided with a stout smooth 
thimble that will withstand any abrasion, 
and which when hung ona hook, staple, or 
loop of wire, secures a practically universal 
joint admitting cf free motion in all direc- 


tions. 








Victor INsuLatorR HANGER APPLIED 
TO THE Victor Sprit INSULATOR. 


Fast Telegraphing. 

The most remarkable time made in com- 
municating by means of electricity with the 
Old World was that in the case of Hermann 
Muentefering, of Omaha, Neb., recently. 
At 1.30 in the morning he cabled Bonn, in 





Fuiu Sizz Cut oF THE ‘* Victor SPLIT 
INSULATOR.” 


Prussia. Returning to town after lunch, 
less than one hour and a half later, he found 
his message answered. In that time in round 
numbers, 10,000 miles had been traversed. 





it may be several miles from a telegraph 
office. You write your message on a blank 
and it is sent by telegraph to the station 
nearest your friend’s residence. There it is 


put in the mail for immediate delivery, and 

the person to whom it is addressed receives 

it without incurring any extra expense, 
a 





wie Bs SS WSS Sas ~ 
HANGER As A ‘“‘Guy” 
oN A CONTINUOUS 


USED WITH A VICTOR 
OR A‘‘TAKE UP” 
WIRE. 

whereas, if the delivery were made by a tele- 

graph messenger, the cost would be con- 

siderable. A message can be sent in this 
way several hours, and often a day, sooner 
than a letter could go by mail, while the ex- 
pense is only that of an ordinary telegram. 

Of course they have special messengers for 

delivering telegrams when required, but the 

method I have described answers very well 
where no unusual haste is necessary.” 

~_>- 

The Telegraph Suit. 

The declaration of the Great North West- 
ern Telegraph Company, in its suit against 
the Montreal Telegraph Company for alleged 
breach of contract has been served. The 
action is taken under the lessor and lessees 
act, and is for $80,000, which the plaintiffs 
claim they are entitled to through the fault 
of the defendants, in not carrying out their 
contract. When the plaintiffs took over 
the business of the defendants they obtained 
privileges on the South Eastern, Credit 
Valley, Brockville and Ottawa, and Pres- 
cott and Ottawa railways. In 1886 the C. 
P. R. acquired possession of these lines and 
commenced a general telegraph business, 
greatly to the detriment of the plaintiffs, 
who claim that their business has been in 
consequence reduced by at least $40,000 a 
year. They paid the dividend of eight per 
cent. under protest, and now claim $80,000, 
being the loss sustained by them during two 
years. The defendants, although notified 
of the action of the C. P. R., refused to 
take proceedings, and must therefore be 
held responsible. 















RE 





March 30, 1889 


ELECTRICAL REVIEW 











Wonders of the Telephone. 

‘‘Did you ever notice,” said the pretty 
telephone girl to a Buffalo reporter, ‘‘ what 
a difference there is intelephones. Actually 
they’re as different as human beings. Some 
of them are excellent linguists, and others 
can’t transmit a message in anything but 
American. Why, there’s one instrument on 
my circuit, and if a Pole or a German rings 
up anybody and tries to speak his native 
tongue over the wire, the instrument simply 
refuses to work, and there’s the awfullest 
time that ever was. But just let a good 
Yankee try it and it will transmit with as- 
tonishing clearness. Now, that’s a fact.” 

a a ae 


The Watch Anatomized. 

The average watch is composed of 175 
lifferent pieces, comprising upward of 2,400 
separate and distinct operations in its manu- 
facture. The balance has 18,000 beats or 
vibrations per hour, 12,060,080 in 30 days, 
157,680,000 in one year; it travels 1,43 
inches with each vibration, which is equal 
to 94 miles in 24 hours, 292} miles in 30 
days, or 3,558} miles in one year. 

aos 
Another Conduit Test. 

The commissioners of Norfclk County 
exve permission last week to the Woodward 
Underground Telephone and Telegraph Co. 
to give a public exhibition of their patented 
couduit of electric light and other electric 
wires in Dedham, in order to show the sys- 
te-n and its effective work both in the court 
house and county jail. At 430 o’clock, by 
special invitation, a large number of promi- 
nent citizens assembled in the basement of 
the court house, where telegraphing instru- 
ments, telephone, jail signal, fire gong and 
numerous incandescent lights were in po- 
sition. 





The current was turned on from the jail, 
and the basement was brilliant with the mel- 
low halo of the electric light. The cables 
connecting the two institutions, the court 
house and jail, were laid by the Woodward 
Company last December, and include cables 
for 220 incandescent lamps, telephone, tele 
graph, electric signal bells and regulation 
fire alarms of copper wire No. 14, all oper- 
uted at one time in a cable of 244x3 inches, 
without any interference from each other. 

The conduit, when filled, is claimed to be 
impervious to water, decay or encroach of 
vermin, and has been in successful operation 
in Lynn. 





sialic 

y*, The staff of the Missouri & Kansas 
Telephone Company gave a dinner to the 
retiring secretary and treasurer, Mr. C. D. 
Crandall, at Kansas City. Messrs. W. W. 
Smith, C. W. McDaniels, N. R. Furguson, 
J. W. Ebert and C. T. Carll were the givers 
of the dinner. Mr. Crandall has removed to 
Chicago, to go with the Western Electric 
Company. 


«*, Many of the subscribers of the Hud- 
son River Telephone Company’s service 
have *‘ kicked” vigorously against an order 
issued two months ago by Gencral Manager 
Uline, forbidding the use of a subscriber's 
instrument by others than the party or par- 
ties who pay for it. The company claimed 
that the order was only issued to protect the 
corporation, and because many subscribers 
had complained that their friends and neigh- 
bors, whom they did not wish to refuse, 
were constantly causing them annoyance by 
habitually using their telephones. The com- 
pany had found that fully 40 per cent. of 
the calls sent to the central office came from 
non-subscribers. They made no objection 
to calls for doctors, police, fire department 
or a hospital ambulance, no matter who sent 
them in, but for other matters they estab- 
lished additional pay stations which the 
public were expected to use. But since 
many subscribers objected to such a rule, 
the company has agreed to a compromise 
which allows outsiders to send messages 
over the ‘phones only through the medium 
of subscribers, who must do the talking for 
them. Itis very probable that this plan, if 
adhered to, will effectually put the end to that 
great annoyance of all telephone companies-— 
dead-head messages. 


Present Age of the Earth. 

The present age of the earth has been 
placed by Sir William Thomson at 100,000, - 
000 years, while the speculations of others 
have given much larger figures. M. Adolphe 
d’Assier, who believes such estimates to be 
greatly exaggerated, considers the life of the 
earth in three periods, which he terms the 
igneous or nebula-stellar stadium, the sta- 
dium of solar illumination or organic life, 
and the stadium of darkness, cold and death. 
The firsi—which began with the detachment 
of the terrestrial nebula from the solar, and 
ended in the formation of the crystalline 
crust of the globe--he calculated, from phy- 
sical laws, to have been 500,000 years in 
duration. The second—comprising the pres- 
ent epoch, and to close with the extinction 
of the sun, embracing the entire cycle of 
geological formations, is found by geological 
and physical evidence as likely to have a 
total length of 25,000,000 years, of which 
more than half have passed. The third sta- 
dium—starting from the end of solar illu- 
mination, and closipg in the terrible’ and 
inevitable catastrophe of the earth to the 
sun, and momentarily brightened by the 
incandescence of the earth as the moon 
crashes into it, will have a length that cannot 
be calculated until the precise rate of accel- 
eration of the motion of the earth around 
the center of attraction is known, but will 
probably be, at the lowest estimate, 100,000,- 
000 years or more. Upou the whole, the 
present age of the earth appears to be about 
16,000,000 years. This is but a small part 
of its existence, and everything leads to the 
belief that its total evolution through the 
immensity of space will exceed 1,' 00,000 


centuries. 
——__o->e- 


Electric Lights in Theatres. 

It is probable that in a few weeks several 
theatres in Broadway will be lighted entirely 
by electricity. The attention of managers 
has been generally attracted to the successful 
work done by the Manhattan Electric Light 
Company at Proctor’s Twenty-third Street 
Theatre. The Manhattan Company was the 
first to obey the law and get its wiresinto the 
subway conduits, and now finds itself in a 
position to take contracts for lighting the- 
atres, which it could not do if it had to 
depend on overhead wires. The new Union 
Square Theatre will be lighted entirely by 
electricity supplied by this company. 

An experiment is to be made soon at 
Daly’s in illuminating the foyer says the N. 
Y. Tribune, and if this should prove satis- 
factory the system will be applied to the 
whole theatre. Probably Pulmer’s, the Star 
and the Bijou will also be fitted with the 
incandescent light. Theodore Moss, who 
plays the dual role of theatrical manager and 
Subway Commissioner, favors the project, 
and is glad to see the first company that 
obeyed the law reaping a reward. ‘The 
advantage of the electric light in keeping the 
atmosphere cooler and purer than is possible 
where gas is used, is incontestable, and its 
general introduction will add materially to 
the comfort of theatre-goers. 
~_- 
What the tleetrical Students at Cornell 

are Doing. 
To THE Eprtor oF EvectricaL REVIEW : 

Prof. Nichols lectured February 15 to the 
Senior Electrical Engineering Association, in 
which he gave a very interesting account of 
his experience in Thos. Edison’s laboratory 
while the incandescent lamp was being 
developed. Prof. Nichols is a very pleasing 
speaker, and always interests his hearers. 
Mr. Merrit and Mr. Nakano gave instructive 
accounts of their experiments on the relation 
of light given out to the energy put into the 
electric light, the former dealing with the 
incandescent, the latter with the arc lamp. 
Mr. Balch spoke concerning the method of 
testing dynamosas devised by Prof. Anthony 
for the Mather Company, and Mr. Snow 
gave a pleasing account of a line of tests 
made ou the arc lights at Eau Claire, Wis. 

A test was made at the Brush electric 
light station at Ithaca, N. Y., Friday, 
March 1, by the Electrical Engineers of 
Cornell University. F.C. P. 














Ithaca, N, Y., March 12, ’89. 


A Large Electric Light Plant at St. Louis 
Electrical Exhibition. 


A new electric light plant, by a company 
of which Mr. Charles Sutter is at the head, 
is announced for St. Louis. The Republic 
of that city says: 

The Jenney and the New York Electrical 
Accumulator Co., whose respective systens 
will be brought into use, have already in- 
creased their capacities, and are now in a 
position to go to work immediately. It is 
claimed that the accumulative system, which 
is to be used, possesses merits of a superior 
order, because of the storage batteries for 
electricity, which will prevent any incon- 
veniences that might otherwise arise from 
the breaking down of the machinery. The 
electricity thus stored will be suflicient to 
run the lights for seven hours without the 
aid of machinery, which would give ample 
time in which to repair any ordinary mis- 


ap. 

‘rhe plant will be capable of maintaining 
4,000 arc lights of 2,000 candle-power each, 
and 10,000 incandescent burners of the ac- 
cumulator system. Of the 4,000 are lights 
2,226 will be used for lighting the streets, as 
stipulated in the contract, and 1,774 for pri- 
vate use in commercial buildings and else- 
where. Of the 10,000 incandescent lights 
more than 4,000 have already been disposed 
of, and the company say that they can give 
a light greatly superior to gas, and at an 
equal cost, still realizing a handsome profil. 

In the construction of their lines over 300 
miles of wire will be used, ard negotiations 
are now pending to supply it. 20 miles of 
this will be placed in underground conduits, 
and the remainder strung upon pules. The 
are lights will cousume 3,000,000 carbons a 
year, which, at a cost of $10 per 1,000 will 
reach a cost of $30,000, 

Their revenues from their contract with 
the city will be $166,439.50 a year, which, 
together with their receipts from private 
lighting, will bring them in about $300,000, 
from which they expect to realize a hand- 
some profit. 

The whole enterprise will be under the 
the superintendence of Mr. D. J. Harris, 
who is now consulting engineer and man- 
ager of the Accumulator Company. He 
has had an experience of 17 years as an elec- 
trician. during which time he has at differ- 
ent periods been in the employ of the gov- 
ernments of France, England, Germany and 
Italy, and he is regarded as one of the great- 
est of electrical engineers. Among other 
things. Mr. Harris is now completing ar- 
rangemerts for a universal electrical exhi- 
bition, to be held at the Exposition Hall in 
this city. commencing September 4th of the 
present year, which will continue for a pe- 
riod of six weeks. It is open to the entire 
world, and letters have already been sent 
out asking that those who may desire to 
participate will make application for space 
atonce. ‘The announcement has been made 
that no charge shall be made either for 
power required or space occupied to exhib- 
itors whose application shall have been re- 
ceived prior to April 15. It will be the larg- 
est exhibit ever made, and will attract vis- 
itors from all quarters of the globe. 

———o_>o———— 
A New Use for Alternating Current. 

A Swedish inventor has applied the alter- 
nating electric current to a commercial prob- 
lem so successfully that its use bids fair to 
revolutionize the tanning industry both in 
this country and abroad. The process has 
been in successful operation in Sweden for 
18 months, and an experimental plant bas 
been established here to demonstrate its 
value, as the owners of the patents in this 
ccuntry are determined to verify all claimed 
for the process before its actual introduction 
Patents are held in 17 different countries. 
By the process it is claimed that sole leather 
can be tanned in 800 hours by the application 
of an alternating current for one-eighth of 
the time, the old methods requiring six 
months. 





emo 

... A few days ago the Western Union 
and the Gold & Stock Telegraph Companies, 
by order of the Chicago Board of Trade, dis- 
connected their wires with the office of 
Charles 8. Lee in the Board of Trade build- 
ing, Kansas City, Mo., and were about to 
remove the ticker when Lee secured a tem- 
porary injunction. Judge Gibson of the 
Circuit Court afterwards rendered the in- 
junction perpetu] and ordered the wire con- 
nection to be resumed and the market reports 
to be furnished Lee as heretofore. Judge 
Gibson decided that the market reports of 
the Chicago and New York Boards of Trade 
were public property as far as dealers in 
grain and produce were concerned. This is 
the first decision in Missouri against the tele- 








graph companies. 
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.... The Essick “* type writing telegraph ” 
is attracting attention in telegraph circles. 


.... The American District Messenger 
Co., of St. Louis, has been sold by the Bell 
Telephone Co. to the Mound City Messenger 
and Coupe Co. The American was the 
pioneer messenger company in the city, and 
was organized 14 years ago. It now has 
500 boxes. 


.... The Postal Telegraph Company has 
a gang of men at work in Iowa setting tele- 
graph poles along the Chicago, St. Paul and 
Kansas City Railway track. They claim the 
Postal Company proposes to put two new 
copper telegraph wires from Chicago to St. 
Joseph, Mo.,-along the line of the road. 


.... Telegrapbic communication with the 
United States has been established by cable 
from Santiago de Cuba to Hayti and San 
Domingo ; thence to the Island of Curacoa, 
thence to La Guayra and Caracas, Venezuela, 
where connection is made with the Govern- 
ment land lines for places in the interior. 


.... The Washington & New Orleans, 
Telegraph Company has elected directors as 
follows: Norvin Green, president; R. H. 
Rochester, secretary and treasurer; W. H. 
Abel, trustee ; Russell Sage, Thomas T. Eck- 
ert, Edwin Gould, Geo. J. Gould, John 
Vanhorne and J. B. Van Every, directors. 
The only change in the board this year is 
Mr. Jay Gould, who is replaced by his son, 
Edwin Gould. 


.... Where a telegraph company’s con- 
tract provided that the company would not 
be liable unless the claim for damages was 
presented within ‘‘60 days after sending the 
message,” the Supreme Court of Indiana 
held (Western Union Telegraph Company cs. 
Yopst), that the provision had application 
only in cases where the message was sent, 
and that failure to present a claim within the, 
prescribed time would not defeat an action 
for the non-transmission of a message. 


.... The second annual meeting of the 
Holmes Electric Protection Company, of 
Toronto (Limited). was held recently. The 
following officers were elected for the ensu- 
ing year: A. R. Riches, president ; W. J. 
Turpin, vice president ; B. Jennings, treas- 
urer; A. 8S. Wigmore, secretary; T. G. 
Blackstock, Jno. B. Wood and A. J. Pat- 
terson, committee. The reports indicated a 
gradual extension of the system of electric 
protection, showing that this method is 
steadily growing in public favor. Since its 
introduction there some four years ago 17 
of the largest banks and jewelery houses 
have adopted the protection, while the sys- 
tem of patrol watchmen and signal service 
extends over the greater portion of the 
thickly populated district. 


. Portland, Oregon, wants a_ police 
signa] system putin. Chief of the police, 
Parrist, says :—‘‘ Portland is growing so rap- 
idly that we are kept moving to cover it. 
If we had an alarm system, the work of 
the police would be greatly facilitated. and 
lam sure the city would be afforded better 
protection. An officer who makcs an arrest 
in the extreme northern end of the city at 
night is called off his beat from an hour to 
an hour and a half ; in the day time he does 


not lose so much time, because he can 
readily hire an express wagon cr convey his 
prisoner to jail on a street car. Now if 
some sharp burglars wished to pursue their 
work without fear of police molestation, all 
they would have to do would be for one of 
them to get boisterously drunk, get arrested, 
and that is all that would be seen of the 
officer for an hour and a half.” 


a 

* * Work bas commenced upon the Bev- 
erly and Danvers electric railway route. 
All of the contracts have been made and the 
cars will be ready by the time tbe rails are, 
about July 1. The Weston motor will be 





used, 
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* * The Street Car Company, of Decatur, 
Ala., contemplate using electric motive 
power. 

* * Woonsocket, R. I., has given per- 
mission for the introduction of an electric 
railway, overhead system. 


* * The Street Car Company, of Charles- 
ton, S. C., Jno. Riggs, president, contem- 
plate adopting electricity for their roads. 


* * Tt is estimated that there are about 
1,000 electric motors at work in Great 
Britain, while in America there are about 
6,000. 

* * A new street car line is projected from 
Watertown to Waltham, for which elec- 
tricity will undoubtedly be the motive 
power. 

* * David Robison, Jr., has been granted 
a franchise for right of way in a number of 
streets of Toledo, on which te build an elec- 
tric railway. 

* * Work has commenced on changing 
the motive power of the City Railway Com- 
pany’s cars from horse to electric power at 
Richmond, Va. 


* * The cars for the London (Eng.) under- 
ground electric railway will have incandes- 
cent lamps; electric fans will be used to 
secure ventilation. 


* * An electric railway is to be constructed 
at the popular summer resort, Mt. Desert, 
Me. lt isto be completed next season, and 
will be nearly eight miles in length. 


* * The East side Street Railway Com- 
pany and the Buffalo Street Railway Com- 
pany, of Buffalo, N. Y., have been granted 
the right to use the overhead electric power 
system in sections of the road. 


* * The United States Motor Company 
has been organized at Kittery, Me., with a 
capital stock of $200,000; president, Jobn 
M. French, Chelsea, Mass. ; treasurer, Charles 
H. Reed, Boston, Mass.; directors, John 
M. French, Charles H. Reed, George A. 
Walker. 

** The stockholders of the Newport 
Horse R. R. Co. have voted to increase the 
capital stock from $50,000 to $75,000 to 
meet the increased cost caused by the use of 
electric motor power. The directors au- 
thorized contracts for cars and for building 
the road immediately. Work will be begun 
April 1. 


* * The long fight between the Electric 
Light Co. and the Gas Co. for the contract 
to light the streets of the b rough of Nor- 
walk by electric lights was decided recently. 
The town house was densely packed by a 
throng of interested voters, who, at the close 
of a heated debate, decided for the electric 
company by an overwhelming majority. 


* * The Sprague Company have closed 
a coutract for a street railway equipment in 
Wichita, Kansas, where 744 miles and four 
cars will soon be running by electricity upon 
this system. There is also another railroad 
running upon a different electrical system in 
Wichita. The improved 15 horse-power 
motors will be used and the equipment will 
be first class in every respect. 

* * Another street railway to adopt elec 
tricity as a motive power for their cars is 
the electric railway company of Eau Claire, 
Wis. We are informed by the Sprague 


Company that this contract calls for the 
furnishing of six cars over five miles of track. 
The regular Sprague overhead system will 
be used, using a small No. 6 wire as a work- 
ing conductor, no larger than an ordinary 
telephone wire, which is the only wire sus- 
pended over the track. 





Central Station Lighting. 


In a recent London lecture, Prof. Geo. 
Forbes presented the following interesting 


matter: 
SPEED OF ALTERNATIONS. 


‘‘Now I come to a very important point. 
What speed of alternations shall we use ? 
In Rome they have 83 alternations, or 41 
complete periods, per second. In America, 
the Westinghouse Company have 267 alter- 
nations, or 133 periods, per second. What 
are the advantages and disadvantages, and 
why have these makers adopted different 
plans? I will answer this in detail to the 
best of my ability. First, Westinghouse 
went to rapid alternations because he wanted 
his converters to be of reasonable size. 
Second, he wanted to economise plant by 
using high speeds, and it would be very 
difticult to have slow alternations with high 
speed. Third, Ganz & Co. (Zipernowski) 
wanted to drive their machines at slow 
speeds, under which circumstances they can- 
not easily get rapid alternations. This is 
how these things were arrived at. Now let 
us see what the results are. 

‘*1. With rapid alternations the size and 
cost of the converters is diminished. Most 
people seem to think this is a small matter. 
A moment’s consideration shows that it is 
not so. It is found that in most houses the 
size of converter does not exactly fit the 
number of lamps, so a size larger must be 
used. Hence, for a 7,500 light plant con- 
verters for 10,000 lights are required. The 
price of these, for the sizes used in houses, is 
(as the average of many makers) £5,000. 
The cost of engines and dynamos combined 
(Parsons) for the same would be about 
£6,000. You will now see that the cost of 
converters is as important as anything else. 

‘*Mr. Kapp has stated, I venture to think 
erroneously, that the size does not vary with 
the speed of alterations. This is opposed 
alike to experience and theory. Westing- 
house knows this. I am informed that Mr. 
Ferranti knows it, and Mr. Zipernowski has 
told me so in a recent letter. 

**2. There is, however, an important gain 
by slowing the alterations. It is then easier 
to work in parallel. This is due to the fact 
that the machines have more time to get into 
step. If I considered parallel working es- 
sential to success, I should say, ‘sacrifice the 
cost of converters, and use slow speed.’ 
Otherwise I should say, certainly and with- 
out hesitation. ‘Use rapid alterations to 
increase the efficiency and economy.’ 

WORKING IN PARALLEL. 


‘‘The experience of Rome is encouraging 
to anyone who thinks parallel working es- 
sential. For my part I do not. Sub-division 
of mains is far more practical in most cases, 
and enables you easily to cut out special dis- 
tricts if a fire or other trouble occurs. It 
also gets over the trouble of increased resist- 
ance in large conductors with alternating 
current, dwelt on by our President in his 
opening address. If I have more than one 
station in a town, and I want one to assist 
the other, I would do so by trunk lines be- 
tween the stations, to which a dynamo can be 
attached at one end and feeders at the other. 
Of course both stations must supply the same 
type of converters; hence in such a system 
it would not do to use dynamos of various 
speeds of alternations at the different sta- 
tions. I would certainly prefer parallel 
working as being simpler for the men at the 
central station, if no complications are intro- 
duced to make the machines work in parallel, 
and if the system were equally economical, 
but I do not consider it at all essential. I 
venture to think, however, that the plan now 
universally proposed for making machines 
work in parallel will not long be tolerated. 
This is to introduce into the machine a large 
amount of injurious self-induction, thus di- 
minishing the plant efficiency and rendering 
the equalising of pressure with varying loads 
very difficult. I have confidence in the in- 
genuity of our inventors, who will soon 
devise a less objectionable plan. 

AUTOMATIC OR HEAD REGULATION. 

‘The question now arises whether the re- 
gulation of potential should be accomplished 
by hand or automatically. In all low-pres- 
sure systems, such as Berlin, it is done by 





hand. A workman soon gets to know at 
what hour special attention must be paid to 
this, and on the low tension system with 
shunt-wound or compound-wound machines 
the regulation required is slight. Where the 
saving in attention is not very great it is al- 
ways unadvisable to trust to automatic 
dodges. The case of alternating-current dy- 
namos with high self-induction is very dif- 
ferent, for the electric pressure then varies 
enormously with the current. In this con- 
nection such a machine resembles a series- 
wound direct current machine with high re- 
sistance. The changes are so great that 
some automatic adjustment is necessary. 
Ferranti, Lowrie and others have used the 
sagging of wire to effect this, and they re- 
gulate the pressure at the dynamo, not at the 
centres of distribution, which is wrong. The 
apparatus looks too delicate for an engine 
room. But Ganz and Co. use avery prac- 
tical type. They also regulate for the cen- 
tres of distribution. I also prefer the 
method used by Ganz and Co. of regulat- 
ing large changes by hand, and only the 
smaller changes automatically. This is ne- 
cessary, owing to the very large adjustment 
necessary with alternators of high self-in- 
duction. 

‘‘In conclusion, I feel confident that all 
those whoare working to maintain England’s 
supremacy in this department of industry 
will agree with me that the practical details 
necessary for successful central station work- 
ing must be thoroughly well thought out be- 
forehand, and that much saving of time and 
money can be effected by gathering hints 
from those who have spent years of time and 
tens of thousands of pounds on these details. 

‘‘T frankly admit that I have learnt more 
that is of practical value in this line from the 
inspection of actual work done than by reac- 
ing books. 

‘* But we must remember that the low price 
of gas in England, the cheapness of coal, 
and the relative cost of labor, all introduce 
special factors which will partially differen- 
tiate the English practice either from that of 
the continent of Europe or of America. 

‘‘T wish now that the last words of this 
paper may be words of thanks to the gentle- 
men in other countries--whether in Europe 
or America—who have the control of central 
stations, for the courtesy which they have 
extendec to me in my endeavors tw assist, to 
the feeble extent possible to me, in maintain- 
ing the position of this country in the pro- 
gress of this new and important industry.” 

pda ciancaiie 
Spontaneous Explosions Occurring Dur- 
ing the Electrolysis of Acidulated 
Water by Means of an Alter- 
nating Current. 

It has always been observed that when 
water is electrolysed by means of: an alter- 
nate current, the mixed gases in the volta- 
meter explode sooner or later. De la Rive, 
who noticed the phenomenon, attributed it 
to the catalytic action of the platinum black 
which he saw formed on his platinum elec- 
trodes. Bertin attributed the explosions to 
the polarization of the electrodes. 

During the experiments referred to in the 
preceding abstracts these explosions were a 
constant source of trouble to the authors. 
They therefore carefully investigated the 
phenomenon, with a view to its prevention. 
Their results show conclusively that the ex- 
plosion of the mixed gases is brought about 
by the platinum electrodes becoming heated 
to such a point as to determine the recom- 
bination of the dissociated elements. This 
heating is due to three causes, all of which 
depend ultimately on the gradual descent of 
the level of the electrolyte in the voltameter, 
thus leaving more and more of the electrodes 
in contact with the gases. Firstly, owing 
to the smaller surface of the electrodes, the 
current density is increased ; secondly, the 
surface resistance is increased ; thirdly, the 


cooling action of the electrolyte is decreased. 
It becomes, therefore, easy to prevent the 
explosion by taking due precautions to guard 
against the heating of the electrodes.— 
Comtes Rendua. 





—_- ‘ 

* * The Thomson-Houston Electric Com- 

y will equip the electric railway between 

oe Gad and Charlotte, N. Y. The road 
will have 16 cars. 








A Statement from Gen’) Manager Bates of 
the Electrical Accumulator Company. 
To THe Eprror oF ELectricaL REVIEW: 

The several published statements of 
the Julien Company regarding Judge 
Coxe’s recent decision in the case of the 
Electrical Accumulator Company ¢s. the 
Julien Electric Company and William 
Bracken, seem to vary considerably from 
the actual facts in the case, as shown by a 
reference to the tcxt of the decision itself, 
from which the following quotatiors bearing 
upon the chief questions at is§ue are taken : 

“It, therefore, becomes apparent that the 
combination of the first claim, construed as 
it must be construed under the loose and in- 
accurate language of the specification, is 
anticipated in every form in which the active 
layer can be applied, save one, namely, in 
the form of a paste, paint or cement. The 
question now to be considered is, can the 
patent be saved to this extent? The appli- 
cation in the form of a paint, paste or 
cement was the real invention which Faure 
made. It was in this form that he gave it 
practical embodiment; it was this that the 
scientific world understood to be his improve- 
ment. An electrode for a secondary battery 
with the active layer applied in this form 
has many undoubted advantages over an 
electrode otherwise coated. It can be applied 
more evenly ; it more readily adheres to the 
support; it does not shift its position; it 
‘will also pack more closely and readily, 
and make an adherent layer from which air 
can be thoroughly excluded so that uniform 
contact with the plate and throughout the 
mass of applied material is secured,’ and 
finally a greater and less expensive storage 
capacity can be obtained. 

‘*There can be little question, upon this 
proof, that Faure made his discovery as early 
as August, 1878. Scientific people at once 
recognized the progressive step taken, and 
to him was recorded the credit of an inven- 
tion of extraordinary merit. 

“Sir William Thompson says: ‘I knew 
the Plante secondary battery prior to 1880. 
Faure’s invention was a great improvement 
on it, so great as to produce a valuable appa- 
ratus for a large practical work instead of 
merely an interesting and instructive scien- 
tific instrument, which Plante’s secondary 
battery was ’” 

* * * * * * * 

‘The inventor himself says of his earliest 
experiments: ‘1 took two plates of lead 
about two and a half inches wide, covered 
each plate on one side with a paste of lith- 
arge, * * Ido notclaim to have invented 
spongy lead, but I boast of being the first 
that produced it in large quantity on the 
electrode of a battery, and the first to recog- 
nize it as an efficient element of a secondary 
battery.’ 

‘It is, then, established with reasonable cer- 
tainty that the discovery of a mechanically 
applied layer of lead, or like substance in- 
soluble in the electrolyte and placed upon 
the supports in the form of a paste, paint or 
cement prior to their immersion in the bat- 
tery fluid, so as instantly to become porous 
and capable of receiving and discharging 
electricity, was one of great merit. There is 
no doubt either that Faure was the first to 
make this discovery. Can he hold the fruits 
of his genius, or must the court decide that 
in attempting through mistake or ignorance: 
of what had previously been accomplished, 
to grasp more than he was fairly entitled to, 
he has lost what actually belonged to him ? 
Believing that Faure is an inventor of more 
than usual merit, it can readily be inferred 
that the court enters upon this inquiry with 
every disposition to give him the benefit of 
his actual invention, if possible to do so 
under the law.” 

* aw * * nm * * 

‘*It follows, therefore, that the complain- 
ant, upon filing a disclaimer, limiting the 
first claim of the Faure patent to an electrode 
of a secondary battery to which the active 
layer is applied in the form of a — o> 
or cement, insoluble in the electrolytic liquid, 
is entitled to a decree for an injunction and 
an accounting upon the claim as thus limi- 
ted, but without costs.” 

Yours truly, 
D. H. BATES, 


Vice-Pres't and Gen’l Manager, 





March 30, 1889 
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The Secondary Battery Decision. 





OPINIONS OF THE OFFICIALS OF THE COM- 
PANIES INVOLVED—DIFFERENT VIEWS 
OF THE DECISION. 


Last week Judge Coxe, of the U.S. Circuit 
Court for the Southern District of New 
York, handed down his decision in the cele- 
brated case of The Electrical Accumulator 
Company vs. The Julien Electric Company. 
The decision is very elaborate and evidences 
profound study on the part of the Court. 

As it is a matter of great interest to all our 
readers, we give below brief statements 
made by the officials of the different com- 
panies interested in the questions involved, 
and it will be seen that their views are rather 
divergent. 

THE JULIEN COMPANY. 

The Julien Electric Company has the 
following to say, after dissecting the opinion 
of the Court : 

“The decision concludes with the follow- 
ing language: 

‘«<Tt follows, therefore, that the com- 
plainants, upon filing a disclaimer, limiting 
the first claim of the Faure patent to an 
electrode of a secondary battery to which 
the active layer is applied in the form of a 
paint, paste or cement, insoluble in the elec- 
trolytic liquid, are entitled to a decree for an 
injunction and an accounting upon the claim 
as thus limited, but without costs.’ 

‘«1t will appear from the opinion, that no 
decree has been awarded to the complainants 
for any relief whatever, nor has any one of 
the patents been sustained ; but on the con- 
trary every claim in controversy is decided 
to be invalid (except one which is held not to 
be infringed). 

‘*The Court has merely given leave to the 
Accumulator Company to file in the office 
of the Commissioner of Patents a disclaimer 
limiting the first claim of Faure’s patent in 
the manner specified, and decided that, if 
this condition be complied with, the com- 
plainants may have a decree for an injunc- 
tion restraining infringement of this claim, 
thus narrowly limited. 

‘‘The filing of such a disclaimer will 
operate as a complete abandonment of 
Faure’s chief pretensions and will limit his 
patent to a device which the Julien Company 
does not use and does not desire to use. 

‘“The Julien Electric Company does not 
apply the active layer in the form of a paint, 
paste or cement, but in a wholly different 
way. 


THE BRUSH COMPANY. 


The following are the views of Messrs. 
Witter & Kenyon, counsel for the Brush 
Electric Company of Cleveland : 

‘* In 1886 the United States Patent Office 
rendered a decision holding Charles F. 
Brush to be the first inventor of the modern 
form of secondary batteries in which the 
active coating was applied mechanjcally to 
the electrodes, and as a result of this decis. 
ion patents were issued to Brush covering 
such secondary batteries. 

‘*The Electrical Accumulator Company 
contended that a secondary battery, with a 
mechanically applied coating was first in- 
vented by Faure, and that the patent to 
Faure for this invention was valid, and was 
being infringed by the Julien Electric Com- 
pany. The latter contended that the Faure 
patent was invalid because the invention 
was first made by Brush, as well as for 
other reasons. A large amount of testimony 
was taken in the case to show that Brush 
was the first inventor under the law, and 
the Court, after carefully considering this 
testimony, holds that such is the fact, and 
that Faure is not entitled to the broad claim 
for this invention. 

“Two Swan patents, involved in the suit, 
were declared invalid. The remaining 
patent, that of Faure, had two claims which 
were in controversy in the suit. One of 


these claims was held to be invalid, if broad 
enough to be infringed ; and the other was 
held to be invalid in its present form. The 
Court said, in reference to this last claim, 
that if the Electrical Accumulator Company 
would file a disclaimer, limiting its claim to 





one particular manner of applying the active 
coating, to wit, in the form of a paint, paste 
or cement, such a claim would be sustained. 
As all these patents were thus held invalid, 
no costs were allowed the complainant. 

‘« The decision is one of great importance, 
as Judge Coxe, in a most thorough and con- 
vincing way, has considered and discussed 
the most important of the immense number 
of prior patents and publications which the 
defendant relied upon. as anticipating this 
invention, and has ruled that none of these 
prior matters show a secondary battery in 
which the active coating is mechanically 
applied, and that Brush was the first one to 
reach this invention. 

‘Tt seems to be the necessary conclusion 
from this decision that to Brush belongs the 
broad claim to such a secondary battery, 
while to Faure belongs the restricted claim 
to the particular form of a paint, paste or 
cement, which, however, will be subject to 
the former claim of Brush.” 


THE ELECTRICAL ACCUMULATOR COMPANY. 

Vice-President Bates, of the Electrical 
Accumulator Company, sends us the follow- 
ing for publication : 

‘* Judge Coxe has just rendered a decision 
in the United States Circuit Court for the 
Southern District of New York sustaining 
the Faure patent for improvements in sec- 
ondary batteries or accumulators. The pat- 
ent is held to cover and control the manufac- 
ture, use or sale of any secondary battery in 
which an electrode is used having the so- 
called active material applied in the form of 
a paint, paste or cement, which is the only 
method yet known of constructing a practi- 
cally operative secondary battery. 

‘*The suit is entitled the Electrical Accu- 
mulator Company vs. Julien Electric Com- 
pany, and the complainant is entitled to an 
injunction which will now be taken. 

** With the exception of the recent decision 
of the U. 8S. Court for the District of Massa- 
chusetts sustaining the Thomson-Houston 
patent for an arc light current regulating 
device, the Faure patent above alluded to is 
the only electrical apparatus patent pertain- 
ing to lighting or motor business, the litiga- 
tion on which has terminated favorably to 
the claims of the patentees. 

‘*The field for accumulators is very large, 
as shown by the fact that there are to-day 
no less than eight or ten companies engaged 
in that business ; among them are: 

‘*The Electrical Accumulator Company, 
owning the Faure patents, and the Julien, 
Gibson, Woodward, Pumpelly and Macraeon 
Companies, all of whose batteries are tribu- 
tary to the Faure invention. 

‘Tn anticipation of a favorable decision 
the Electrical Accumulator Company has 
already built a street car to be propelled by 
means of batteries, and now has it on ex- 
hibition on Elkins & Widener’s Philadelphia 
Traction Road in West Philadelphia. 

‘* Its initial trip last Friday was a great 
success, the car moving up a long five per 
cent. grade at the rate of seven miles an 
hour. 

‘Brill & Co., West Philadelphia, are 
making six other cars to be completed in 
April and May, and the Electrical Accumu- 
lator Co., believing that it controls the use 
of secondary batteries in all known practical 
forms, is now prepared to occupy extensively 
the Electric Street Car field.” 

—— eme« 
New Work by the Hawkeye Electric 
Company. 

The large establishment of J. B. Clow & 
Son, in Chicago, has been furnished with a 
two hundred lamp incandescent plant of the 
new Thorne system manufactured by the 
Hawkeye Electrical Manufacturing Com- 
pany, of Davenport, Iowa. The plant was 
installed by W. M. Talcott, No. 117 Dear- 
born street, Chicago. The dynamo is auto- 
matic in its regulation and requires no atten- 
tion whatever. A number of the lamps may 
be cut on or off at will. Mr. Talcott has 
sold two other plants in Chicago which will 
be put in at once as well as several motors. 
The Hawkeye company, since their removal 
to Davenport, from Oskaloosa, on February 
28d last, have been running night and day, 
but are still far behind their orders. 


—— At South Pittsburg, A. C. Green, 
representing the Jenney Electric Light Co., 


of Fort Wayne, Ind., 
pany to erect a plant. 


is organizing a com- 


—— The description of the lighting of the 
inaugural ball, which appeared in the Rr- 
VIEW, was a deserved compliment to the en- 
terprise of the Thomson-Houston Company 
and the officials in charge of the work. The 
description bas been issued in slip form, the 
demand for the Review that week (for this 
and other valuable contents) exhausting a 
large edition. 


—— State Assessor James L. Williams 
has been appointed receiver of the American 
Electric Manufacturing Company. The 
company has a capital of $3,000,000, upon 
which it formerly paid dividends of six per 
cent. per annum. The difficulties of the 
company were carried intu the courts some 
two months ago by the attorney-general at 
the suggestion of J. W. Hinkley. 


—— The appropriation at New Haven 
for 1889 provided for only 11 new electric 
lights. The committee of last year recom- 
mended three new lights, and the present 
committee has voted in favor of two, so that 
only six more can be set. The demand for 
the electric light for street illumination is 
increasing, and an effort will be made to 
secure suflicient appropriation next year to 
provide a large number of new lights. 


— A despatch from Nashville, Tenn., 
says: Mr. Wheaton, representative of the 
Thomson-Houston Electric Company, has 
assigned his bid for furnishing the city with 
electric lights at 23 cents each per night, to 
the Capital Electric Company, recently or- 
ganized here. Dr. T. A. Atchison, president 
of the latter company, then formally accepted 
before the board of public works and affairs 
the franchise recently granted the company 
by the city council, made the required bond 
of $20,000, and signed the contract to fur- 
nish the city with lights at the price named 
for three years. 


— In Manchester, Conn., at the last 
annual meeting of the Mather Electric Com- 
pany,a plan for the formation of a new 
company to co-operate with the Mather 
was entered into. The new company will 
be known as the Perkins Electric Lamp 
Company, and will have a capital of 
$50,000. They will begin business very 
soon, and will furnish lamps not only to the 
Mather Company, but to other outside 
concerns. The lamp company will occupy 
nearly the entire upper floor of the factory 
at Manchester, and will give employment to 
a large number of hands. 


—— A. L. Ide & Son have received a ten 
year contract for lighting the streets of 
Springfield, Il]l., with are lights of 2,000 
candle power, at $137 per year for each 
light. In connection with this contract they 
have agreed to furnish incandescent lights 
for commercial use at a price not to exceed 
the cost of gas of equal illuminating power 
at $1.50 per thousand feet. Also to furnish 
current forelectric motors from one eighth to 
ten horse power, within 2,000 feet of their 
station, at a cost not to exceed $100 per year 
for each horse power for ten hours use per 
day. They willerect a new station of sufti- 
cient size to enable them to operate the 
street railways, of which Mr. Ide is presi- 
dent, by electricity. 


— An electric light plant is to be placed 
on board of the Chapin Mining Company's 
steamer, ‘‘ Progress,” Milwaukee. Also an 
ore-trimming machine, that will be operated 
in a manner similar to the steam grain shovels 
and effect a considerable saving in expense. 
This is the first attempt at introduction of 
anything of the kind on ore-carrying steam- 
ers, and its operation will therefore be 
watched with a great deal of interest. Should 
the device accomplish the desired object, its 
introduction must speedily become general. 
The idea originated with Capt. Travers, of 

e ‘‘ Progress,” who has obtained a patent 
for the device. The electric light is to be 
utilized more particularly for loading and 
unloading, for which purpose it will prove 
invaluable, 
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A Thomson-Houston incandescent 
plant is talked of at Danvers, Mass. 


Hackensack, N. J., is advertising for 
bids for electric lighting. Good for Hacken- 
sack ! 








There are over 2,000 incandescent 
lamps in use in the enterprising city of 
Omaha, Neb. 





—— The Woonsocket Electric Light Com- 
pany has voted to double its capital stock, 
making it $200,000. 


The Thomson-Houston Company 
has been given permission to erect an electric 
light plant in Griffin, Ga. 





—— The Tiffin, Ohio, arc and incandes- 
cent electric light companies are said to be at 
war over the question of insulated wires, the 
latter company having used bare wire for 
years. 





The Silvey Electric Light Company 
has taken the contract for building an elec- 
tric light plant for the town of Bowling 
Green, Ohio. The price is understood to 
be $30,000. 


—— Stock is nearly all taken for the 
Holley Electric Company, at Holley, N. Y., 
and the prospects are good for the speedy 
introduction of electric lights in the streets 
and business places. 


—— The council has granted to the 
Martin’s Ferry (Ohio) Construction Com- 
pany the right to light the city with electri- 
city, to furnish 25-candle power lamps at 
$20 per annum, and arc lamps at $90. 


—— The Keystone Construction Company 
has received the contract for lighting the 
new building of the Fidelity Title and Trust 
Company, on Fourth Avenue, Pittsburgh. 
There will be 600 incandescent lights put in 
the building. 


-—— The new town clock of Norristown, 
Pa., is to be lighted by electricity; four 
incandescent lamps being used. It is esti- 
mated that the dials and the positions of the 
hands can be distinguished nearly as far by 
night as by day. 


—— The Brush Electric Light and Power 
Company, the central station company of 
Cleveland, Ohio, has issued bonds for the 
purpose of increasing its plants, the bonds to 
the amount of $19,500 being taken by the 
parent Brush Company at Cleveland. 


— The La Crosse, Wis., and local 
Brush electric plant have consolidated their 
interests, and a new strong company will be 
formed. These concerns with the La Crosse 
Edison have very fine plants, whose com- 
bined value amounts well toward $500,000. 


—— The Edison Electric Light Co. closed 
a contract through its agent, F. R. Stewart, 
for an electric light station at Piedmont, 
W. Va. The contract price for a 20 arc 
light plant and 500 16-candle power incan- 
descent plant is $12,000. It will be estab- 
lished inside of 90 days. 


—— Acontract has been made with the 
Camden (N. J.) Electric Light Company to 
light the passenger station, freight yard and 
freight stations of the Pennsylvania system 
in Camden with the arc light. It is said the 
incandescent system is to be introduced into 
the railroad building at the foot of Federal 
street. 


Mayor John H.. Payne, H. C. 
Sweeney, controller, and Councilman H. F. 
Taylor, James 8S. Lewis, W. Dwyer, 8. 8. 
Culbertson, D. Lindersmith and W. H. H. 
Berry,Oil City, Pa.,have about concluded to 
adopt electric light for its streets instead of 
natural gas, and are investigating the differ- 





ent systems, 








ELECTRICAL REVIHW 





March 30, 1883 








NTE 














MANUFACTURING NOTES. 

The National Electric Manufac- 
turing Company, of Eau Claire, Wis- 
consin, has opened a Chicago office in the 
Phenix building. ° 


The Electric Signal Manufac- 
turing Company.—This company has 
opened offices at 45 Broadway, and will 
handle an improved signaling apparatus, 
particularly adapted for hotels. 


Award at Melbourne Exposi- 
tion.—The Western Electric Company, of 
Chicago, received an award at the Melbourne 
Exposition, Melbourne, Australia, for its 
exhibit of electric bells, annunciators, etc. 


Hazazer & Stanley.—In electric bells 
this firm has secured a magnificent trade. 
They are making a specialty of dust proof 
bells,and are meeting with an appreciation at 
the hands of the public which is most 
gratifying. 


Mr. J. H. Shay, of the Munson 
Belting Company, has closed a contract 
for 140 feet of 40 inch double belting with 
the Sioux City Cable Road Company. This 
company is also belting up the Electric 
Light and Power Company, of Council 
Bluffs. 

Baker & Co.—The very handsome 
one-half page advertisement of this company 
of platinum importers and refiners, which 
has been running in the Review, has at- 
tracted much attention, due to the excellent 
idea of the arrangement and artistic work of 
the REview printers. Dr. Cyrus O. Baker, 





Jr., is to be complimented on the design. 


Handsomely Bound Catalogue. 
—The Review is indebted to the Empire | 
City Electric Company for a_ beautifully 
morocco bound catalogue, with the name of 





this journal in gilt on the front cover. 
Every other page throughout the catalogue | 
is of blank writing paper for making memo- | 
randum. The whole is a convenient and | 
artistic work. 


The Mather Electric Company, 
through their Chicago manager, Mr. J. H. 
Reid, have sold 50 lights to the Centralia 
Pulp and Water Power Company, Centralia, 
Wisconsin; 200 lights to the Goodrich 
Transportation Company, for use on their 
new passenger boats running between Chi- 
cago and Milwaukee ; 1,000 lights to the new 
Spaulding hotel at Duluth, Minnesota. 


The Babcock & Wilcox Com- 
pany.—‘‘Steam” is the title of a very 
handsome, complete and interesting publica- 
tion by the Babcock & Wilcox Company, 
New York. It is profusely illustrated. most 
artistically printed and contains valuable 
information on the generation and use of 
steam. The Review acknowledges with 
thanks the receipt of a copy of this publica- 
tion. 


The Schuyler Electric Com- 
pany.—Since moving to its new and ex- 
tensive factory at Middletown, Conn., the 
Schuyler Electric Company has been able to 
turn out electric light apparatus very rapidly, 
but is still behind its orders. The ventilated. 
armature of the Schuyler dynamo is a very 
popular feature and one which is appreciated 
by the consumer, and the excellence of their 
are lamp is an additional point that operators | 
of the Schuyler system appreciate. 


E. P. Allis & Co.—The Edward P. 
Allis & Co. engine works, of Milwaukee, are | 
going heavily into the electrical field. They | 
now have contracts on hand for a 500 horse | 
power triple expansion engine for the Narra- 
gansett Electric Lighting Company, of | 
Providence, R. I.; a 1,000 horse power | 
triple expansion engine for the West Side | 
Power Company, of Minneapolis; a com- | 


| 
| 
| 





Electric Light Company, of Buffalo; an | 
18x36 engine for electric lighting at Luding- 
ton, Mich.; a 20x48 engine for Omaha | 
Motor Railway Company, and one 20x48 | 
and one 26x48 engine for the Thomson- | 
Houston Electric Company, of Topeka, 
Kans, They are also building five pumping | 
engines for new Chicago water works, guar- | 
anteed to pump 125,000,000 gallons daily. 
and four 5,000,000 gallon engines for the 
city of Albany, New York. 

The Robinson-Foster Company. 
—The Robinson-Foster Electric Railway Mo- 
tor Co. has purchased the machine shop and 
electro plating works of the Hall Type 
Writer Company, corner Derby street, in 
Salem. This factory was fitted out with the 
most modern and expensive machinery, and 
has been established here about two years. 
The opportunity of obtaining $20,000 worth 
of material at a low figure for cash was | 
promptly seized by the Robinson-Foster 
Company, and the purchase completed last 
week. Men and teams were set to work at 
once, and the transferring from Salem to 
their factory at South Peabody was com- 
menced within one hour’s time of the sale. 
The importance, aside from the figure paid, 
is considerable to the Robinson-Foster Com- 
pany, as it wil] allow them to commence to! 





street. These engines will be placed in the 
new central Edison station in Brooklyn, and 
will mark the latest development in high 
speed steam engineering, it being Mr. Field’s 
intention to make this plant a model one in 
every respect. 


The Elektron Manufacturing 
Company.—The advantage of getting 
thoroughly ready before coming prominently 
before the public with apparatus is well 
demonstrated in the case of the Elektron 
Manufacturing Company of this city and 
Brooklyn. The Perret electric motor, since 
its appearance a few weeks ago, has received 
a welcome and is already in demand in many 
parts of the United States. It is a splendid 
motor and is manufactured in sizes from one- 
eighth to one and one-half horse-power, and 
in addition to its electrical efficiency it has 
its appearance to recommend it, being com- 
pact, neatly constructed and carefully 
finished. 





=. e————- 


Electric Railway at St. Joseph, Mo. 

The first electric line to be operated in St. 
Joseph was the Union Passenger Railway, 
equipped by the Sprague Electricity and 
Motor Company, and the success of this 
line has been so great that the railway com- 
pany ordered an additional number of cars. 

The line at St. Joseph was one of the first 
in the country to practically demonstrate 
the successful operation of an electric rail- 


The Dallas Electrical Society. 

In order to add to the attractiveness of 
their rooms, and at the same time have the 
members become more familiar with the 
various articles that are manufactured, the 
Electrical Society, of Dallas, Texas, has 
established a museum or collection of various 
electrical books, catalogues, samples, models, 
etc. 

The Society is composed of practical elec- 
tricians, professors of chemistry, dentists, 
physicians and insurance men. The cabinet 
is open for inspection to visitors and the 
public at times. Mr. J. M. Oram is presi- 
dent of the Society, and Mr. Chas. O. Harris, 
secretary. 

~_>- 

Electricity vs. Gas in Switzerland. 

Although it is constantly said that the 
existing gas works have in no wise suffered 
by the introduction of the electric light, yet 
the manufacturers of gas apparatus are 
complaining of scarcity of orders, there being 
hardly any new gas works now erected in 
Switzerland. It is easily understood that 
the electric light would be preferred to gas 
in such situations where water power is 
abundant; but the experience of the last year 
or two shows that the electric light is cheaper 








than gas light, even in such cases where the 
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View on Wyatt Park Evecrric RaArLway, SPRAGUE System, St. JOSEPH, Mo. 


manufacture their motors at once, without , 
the unavoidable delay caused by buying 
varied styles of machines and tools of differ- 
ent makers in the different parts of the coun- 
try. The machinery is especially adapted to 
the manufacture of the small motors, for 
sewing machines and other light work, the 
demand for which has been so great that the 
company has decided to put the whole third 
floor of their factory to this use. The other 
floors are equipped with larger and heavier 
machinery for building large motors and 
dynamos. 

The Ide Engine.—A. L. Ide & Son, 
Springfield, Ill., have received an order from 
the Union Iron Works of San Francisco, to 
deliver, within three weeks, two Ide engines 
of 150 horse power each, and one of 100 
horse power. They have received orders 
for ten engines in the last two weeks, all to 
be delivered within 30 days, which neces- 
sitates running their works nights. Their 
new works are in full operation and are turn- 
ing out from two to three engines per week. 

The Ball Engine.—The Edison Il- 
luminating Co., of Brooklyn, through their 
manager, Mr. Field, has just awarded one of 
the largest steam engine contracts ever placed 
in New York, for 12 Ball automatic com. | 
pound engines of 250 horse-power each, to 


pound 850 horse power engine for the Brush | Charles R. Vincent & Co., of 15 Cortlandt | 


way in a snow storm. In the early part of 
this winter a blizzard from the Western 
prairies struck St. Joseph with all its force 
and covered the streets in that city to the 
depth of from six inches to one foot, and, in 
many places drifting badly. The telephone, 
telegraph and electric light wires were borne 
down by the snow in all parts of the city, 
and trade was, for the time being, according 
to one of the local papers, completely para- 
lyzed. In spite of this general blockade in 
all directions, the electric railway ran unin- 
terruptedly, and the cars plowed their way 
through the heavy drifts on the line without 
trouble or stoppage and without any aid 
from snow-plows. 

The road has been very largely patronized 
by the residents of St. Joseph, and property 
along the line has greatly increased in value. 

The grades on the Wyatt Park Railway 
are in some points on the road as high as 
nine per cent. and the cars without difficulty 
reach a speed of 15 to 18 miles an hour in 
the outside and suburban districts, reducing 
to a lower rate of speed when operating 
within the city. 

St. Joseph, Mo., is coming to the front 
rapidly as one of the leading cities in elec- 
trical enterprise in the West. It already has 


| two street railways operating by electricity 


on the Sprague system, and a great many 
manufacturing industries are kept in opera- 
tion by the same power by means of station- 
ary electric motors operated from a regular 
railway circuit. It is said that the two other 
street railways in St. Joseph will soon be in 


| operation upon the electric system. so that 
the horse shall 
Joseph. 


be supplanted entirely in St. 


| power has to be obtained from steam engines, 
and hence large manufacturers who have 
| not already a gas supply prefer to put 
up an electric light installation instead 
| of a local gas plant. In this connection 
should be mentioned the repairing shops of 
the St. Gothard Railway, at Bellinzona, 
which have been among the first to introduce 
| the electric light, and this example has stim- 
ulated the municipal authorities of Bellin- 
zona, Lugano, and even the small village of 
| Faido, to invite plans and tenders for central 
| electric light stations. In Luek, which re- 
| ceives a splendid new casino, the electric 
| light will be used as a matter of course. A 
| large billiard factory in Berne has also been 
fitted up with the electric light, and the 
same illumination in the town theater of 
Zug; and these examples may be multiplied 
to any extent. It is remarkable that the in- 
candescent gas light, although a year or two 
ago it appeared to give much promise, has 
never taken a firm hold in Switzerland.— 
Industries. 





—— 


Election of Officers. 

Atthe annual meeting of the Brush Electric 
Illuminating Co. of this city, held at 208 
Elizabeth street, New York, March 13th, 
1889, Mr. W. F. Moore was elected presi- 
dent of the company in place of Col. W. E. 
Strong, who declined a re-election. Mr. G. 
McFall was re-elected secretary and_treas- 
urer, Col. Strong continues as a director 
and large stockholder, 
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AMERICAN 


Leather Link Belt Go. 


*‘American Patent 
Jcint ”” 


Leather 
ink 
Belting 
Sak, 


| DYNAMOS. 











[NDEX OF INVENTIONS FOR WHICH es a\\ 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING MARCH 
19, 1889. 


399,401 Prevention of sparking in dynimo.elec, 
tric machine and electric motors; Daniel Higham 
Philadelphia, Pa., assignor to the Higham Electric 
Light Company, Rockland, Me. 

399.402 Prevention of sparking in electric gen- 
erators and motors; Daniel Higham, Philadelphia, 
Pa., assignor to the Higham Electric Light Com- 
pany, Rockland, Me. 

399,403 Dynamo electric machine; 
ham, Philadelphia, Pa. 

399,404 Dynamo electric machine; 














FACTO 48 FERRY ST. 
oeeice ie ttt STREET, > NEW YORK. 


WEW YORK. CHICAGO, BOSTON. PHILA. 
0 K Full Size!!! 
. ‘NO ONE 


Denies this to be 





Daniel Hig- 








Daniel Hig- 


ham, ap oy Pa., assignor to the Higham 

Electric ight Company, Rockland, Me. = 
399,409 Conductor for electric railw ay; Rudolph the only safe au 

M. Hunter, Philadelphia, Pa. tomatiointhe 


399,416 Electric gas lighter; Edward Kronen- 
burg, Philadelphia, Pa. 
399,507 Switch for electric motors; Arthur H. 
Eddy, Hartford, Conn. 

399,534 System of electrical distribution and con- 
version; Thomas H. Hicks, Detroit, Mich., assignor 
to the Hicks Induction Light and Motor Company, 
of Michigan. 

399,535 Secondary battery; Joseph L. 
Hamburg, Germany. 


LAND 


Improvements 


Huber, 





f..' ? c ~— ctric Switch; Harry T. Paiste, West Commend it to the 

P ea an Ne ~ You *y aad 9 em Trade. 

2a Regulator for elated machinery; Go “Seen 

H mC vondict, ot Philade eIphia, Pa. e Discount (—. 

weet reac: even: Gomes A. L. BOGART, 
A ae eo 2, | 0, K, 22 0sio sx. 7. 





Robert Dunlap and Luke F. Cozans, same place. 
399,666 Telephone transmitter: Charles A. Hitch- | 
cock, North East, Pa., assignor of two-thirds ie] | 
— A. Davenport and William Burnley, same 
place. 
ene controlled hydraulic ele- 
; Charles Whittier, Boston, Mass. 


Electrically | 
"300,532 Electric railway switch; Edward Blake, | 
| 
' 





va 


Boston. Mass. | 
399,738 Coupling and automatic circuit breaker | 
for fire alarm circuits; John J. Cannan, Rochester, 


399,748 Incandescent electric lamp socket; Chas. 
E. Egan, Columbus, Ohio, assignor of one-tenth to | 
N. W. Halley, Tipton, Ind. | 

399,755 Electrical distribution by secondary bat- | 
ores a King, Fulham, County of Middiesex, | 
England. | 

399,786 Electric light support; Benjamin Scharat | 
and George Jones, Layton, Ohio, assignors of one- | 
third to John R. Fletcher, same place. | 

399,800 Dynamo electric machine; Elihu Thom- | 
son, New Britain, Conn., assignor to the Thomson- [ 
Houston Electric Company, of Connecticut. | 

399,801 Alternate current inductor; Elihu Thom 
son and Merle J. Wightman, Lynn, Mass. 


WANTED. | . Y baie 
EXPERIENCED AGENTS sa aaa 


WANTED | 
WATCHES 


to sell isolated plants and central | 
stat‘ons by an electric light company. | 
Kindly send full particulars, experience, | 
and names of plants closed by applicant. | ee a ae cae oe 
Ss ‘ | quires a watch that is both absolutcly non- 
Address, “* ELECTRO,” magnetic and an accurate timekeeper, 
Manufactured and Warranted by the 


Care ELEcTRICAL REVIEW. 
THE LEHIGH VALLEY AMERICAN WALTHAM WATCH CO. 
WALTHAM, MASS. 


CREOSOTING CO. 
TUT NA ieee 


PERTH AMBOY, N. Jd. 
Rooms 2 and 4, University Building, New York. 


THE WYCKOFF PIPE (0,, 


duits, Telegraph Poles, Piling and ies 
MANUFACTURERS OF 


Furnished. 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large = for creosot! auhen, R.R. Ties, . 
legraph Poles, &c. ~4 


WILLIAMSPORT, PENN. 
The Standard Open Circuit Batteries of the World. 
“ Gonda” Battery and “ Gonda Porous Cup” Battery. 
The Only Genuine Leclanché Batteries. 














WM. MARSHALL, 











SEND "FOR CATALOGUE. 













It is Patented Everywhere. 
Beware of Infringements. 
"s0jsedng 42 S| auinuag ayy 
*hiaqyeg syouroa7 anbsig pajjeo 
*suo0}ze}W) Aq peajeoap oq jou og 


The " Gonda”’ Battery is made only by us. 










Do not be imposed upon by Imitations. 
Take no Porous Cups without Our Label and Trade Mark. 





Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
A_SIGNIFICANT_FACT. 
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E TRIC oO. 





BosTON, Mass. 


35 ARCH STREET, 











THE SCHENCK 
Relt-Holder s Shifter fo. 


INCORPORATED. 
E. P. GLEASON, President. 
U. H.W, S HENCK.Vice President 
GEO. E. LEFFINGWELL, Treasurer. 
HOMER W. HEDGE, Secretary. 





United States, Great Britain, France, Germany 
Belgium and Oanada. 


Main Office: 


93 Liberty St., New York. 

















MANUFACTURERS OF 


Polished # [Jressed Threads 


Yarns in the Grey and in all Numbers and Colors. 


We make a Specialty of Threads for Covering Wires for Electrical Purposes. 
Samples Sent on Application. Correspondence Solicited. 











WON DEF. 


HOW WE CAN SELL 


GRAVITY DROP ANNUNGIATORS 


AT SUCH A LOW PRICE. 
NO BUGS ON OUR DUST-PROOF BELLS. 
HAZAZER & STANLEY, 32 & 34 FRANKFORT ST., NEW YORK. 


Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 








D. W. Baker. 








The Leclanché Battery Co., 149 West [8th St., New York. 





Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 
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FARADAY CARBON Co., 
LIGHT GARBONS, prrvspuncz, Pa 





Plating Machines that re- 
ee a speed from 1800 to 
600 revolutions per minute 
are Useless Toys. 
7 $100.00 


Tae 


‘LITTLE WONDER” 












NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


fhe Oldest and Largest Manufacturers in the United States of 



























DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 
Operation. Has the largest 
sale of any Electro-Plating 
Machine. 





SEND FOR 
y CATALOGUE 


Manufactory and . OF 1889. 


Newark,W.J. 
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T., NEW YORE. 


—— MANUFACTURERS OF—— 


Electric ight Appliances, Fittings, [nsulated Joints, Fixtures, 
GLOBES, SHADES, FANGY LAMPS, 


ETc., ETC., ETC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 








Manufacturers- 








18 Fulton Street, Brooklyn, E, D. 


H. BE. & C. BAXTER, 




















VULCANIZED RUBBER 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
a elevators at Chicago, Buffalo and 

ew York. 












We make a Superior Quality of Belting for 
namos and Swift ruuniug machinery. 


Glectric Light purposes, for use on Dy 





TORN HE. CHREEVER, Treasurer. 


BRANCH HOUSES AT BOSTON, PHILADELPHIA, CHICAGO, ST. LOUIS, 
European Branch: Pickhuben 5, HAMBURG, (Freihafengebiet), GERMANY. 
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A MONTHLY JOURNAL - Oo 
Devoted to the interests of Electrical Science, 
being a record of progress in Electricity and 
its practical applications to the various indus- 





| tries covering the Telegraph, the Telephone, 
the Electric Light, Electrical Tranemiesion of 
Power, Etc. 





THE LARCEST CIRCULATION OF ANY 
ELECTRICAL PAPER PUBLISHED 





Q 


Subs:ription Price, Pustage Prepaid.One Year $1,0( 


CORRESPONDENTS WANTED,” 
SAMPLE COPY FREE. 


\THE ELECTRIC CURRENT Co. 
No. 7 Mozart Building, 
LOUISVILLE, KY. 


BROWNLEE «& Co., 
DETROIT, MICH. 


DEALERS IN 
CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR TIES, 
For Electric Railways. 





| 








DIS QUE 
LECLANCHE 


A 


Hi 
Hi 


a: 


u = 


ASK ANY ONE 


in the manufacture are 


ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 CE 
i) J. He. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY 


106 ec 108 Liberty 





Disque Leclanche 


OF THE MANY USERS 
THE REASON WHY, is simply because our processes are the most perfect and our materials used 


TaE BEST 


Batteries 


RE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST ero ALL GIVING ENTIRE SATIS- 


OF THE SAME. 


the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Mm Porous Cups, 35 cents, Subject to Discount in Quantity. 


LLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 


Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”’ 


J. H. BUNNELL & GO., 


street, NEVVT YORE. 


Send for our Latest Catalogue No. 6, of January, 1888. 
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Empire City Evectaic Company, 


DEY STREET, 


O. E. Mappen, 


President. 


E. T. Gruimanp, 
Vice President. 


OFFICE OF 


EMPIRE CITY ELECTRIC CO., 


15 DEY STREBT, 


New York, March 22d, 1889. 
Dear Sir: 

We have taken this space for the purpose of 
calling your attention from week to week toa 
few of the many articles that we manufacture, 
or have special facilities for furnishing, on 
the most advantageous terms. 

Our business comprehends the entire line of 
ELECTRICAL SUPPLIES, 


quote prices on anything that you may require. 


and we should be glad to 


Trusting to hear from you, we remain, 
Yours truly, 


THE EMPIRE CITY ELECTRIC COMPANY. 





NEW YORK. 
MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light 


-— AWD — 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION. 





All kinds of Bare and Insulated Wires and Cables, Batteries, 
Bells, Annunciators, Burglar Alarms, etc., Insulators, 
Pins, Brackets, Cross Arms, etc. 





INCANDESCENT LAMPS of best make to fit 
any socket. 


CARBON POINTS of best Foreign and Domes- 
tic Manufacture. 


WHITEWOOD MOULDING and CLEATS at 
low prices. 


NEW CATALOGUE JUST PUBLISHED. 


In Fact, Everything in the Electrical Line 


Estimates Cheerfully Furnished. Correspondence Solicited. 
Discount Sheet furnished to any one in the Trade on application. 














STEVENS INSTITUTE OF TECHNOLOGY 


Hosoxen, N. J., February 12, 1889. 


BISHOP CUTTA PERCHA Co. 


GENTLEMEN :—I have made an extensive series of tests of your WHITE CORE 
INDIA RUBBER INSULATION, under various conditions of temperature and times 
of immersion in water, with the following results : 


INSULATION RESISTANCE IN MEGOHMS PER MILE. 











Time, 5 min. 1 hour |24 hours; 10 days | 24 days 
Temperature, | 60°F. | 60°F. | 60°F. | 60°F. | 60°F. 
Resistance, - | 3,200 | 3,300 | 3,800 | 3,800 | 3,300 
Time, | 30 min. | 30 min. | 30 min. | 30 as 
Temperature, | 41° F. | 115° F.| 167° F. | 200° F. 
Resistance, - | 3,900 162 12 52 | 














The times | given in the upper table are those between the immersion of the wire in 
water and the making of the test. 

The times of the second table indicate the time between that at which the tank reached 
the indicated temperature and that at which the test was made. 

ee had been immersed in water for a month before the first temperature test 
was made 

It will be observed that the temperature being at 60° F. the resistance remained con- 
stant at its highest point for 24 days, and then ran greatly on lowering the temperature. 

The lowering of resistance by a rise in the temperature is a common characteristic of 
all such insulations and indicates no defect. Most insulations are much more affected by 
this cause than was this one. 

This wire also showed no deterioration from exposure to moist air, fresh plaster, 
egy earth, etc., after several month’s exposure. Its insulating power also was unaffected 

by a like exposure to illuminating gas. Very truly yours, 


(Signed) HENRY MORTON, 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW — INSULATED W WIRE Co., 











W. B. Dowse, urer. "649 & 65! aalinatiaaiat N.Y. 
Shultz Belting ¢ Company, 


SHULTZ PATENT FULLED LEATHER BELTING AND LAGE LEATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St. Lo 


Bel 
strength of the hide) isnot tanned but rawhide fulled and | uy our patent process. 
is better, transmits more than any other, and is the only 
TLEGTAG Liou Bett MaDe. Ageasin el ciuon” Band fori bae 





ELECTRIGAL TESTING BUREAU, 


JOHNS NOPKINS UNIVERSITY. 


EPORT of a series of tests of the insulation resistance, capacity 
and conductivity of a sample covered wire sent by 


The India Rubber & Gutta Percha Insulating Co, 


The sample submitted for measurement was 2027 ft. in length. 

Thickness of insulation was .281 c. m. 

Diameter of wire .1632 c. m. 

The wire was extremely flexible and was coiled and uncoiled several times before 
measurements were made. 

The insulation consisted of several layers of India rubber, with an external cotton 
braiding. 

The coil was immersed in water on Dec. 16 at 8.30 P. M., and tests were begun the fol 














lowing morning. Both the Direct and Loss of Charge methods were employed. The fol- 
lowing are the results : 
eet i -welkoooo e ™ DATE, 

.453 11240 | 8.5 Dec. 17 
441 9558 13.3 Dec. 18 
456 10080 | 13.0 Dec. 19 
441 10183 11.0 Dec, 20 
-450 9620 10.8 Dec. 21 
-450 10000 12.0 Dec. 27 








Direct deflection 7200 meghoms per knot at 12° C. on Dec. 27th. Conductivity was 
obtained by making a number of measurements of the diameter of the wire, and a determi- 
nation of the resistance of the entire length of the sample at a definite temperature. 

The conductivity was 98.5 per cent. that of pure copper as given by Matthiessen. 

For the eleven days that the wire was in water the insulation resistance remained prac- 
tically unchanged, and the slight variation which occurred can be accounted for by the 
difference in temperature, etc. 

The insulation seems to be less affected by changes in temperature than that of other 
samples which we have tested at various times. Very respectfully, 


[Signed] LOUIS DUNCAN, 


JANUARY 5th, 1889, Cc. A. LIEBIC, Jr. 


WM. M. HABIRSHAW. 


The Thomson-Houston Electric Uo., 


MANUFACTURERS OF 


DYNAMOS AND LAMPS 


FOR INCANDESCENT LIGHTING. 


DYNAMOS, HUTOMATIG in OPERATION. 


LONG LIFE LAMPS. 


OFFICES { 620 Atlantic Rve., Boston, Mass. 
( 148 Michigan Ave., Ghicago, Ill. 
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Evoens F. Pui.uips, President. W. H. Sawyer, Secretary and Electrician. 


— ager WORKS 


SM ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


a opesa COVERED WIRE, OFFICE AND AN- 
B WI BAD - ENCASED 


BE, L A 
Ait: SMU STISN AERIAL AND UNDEB- 
GROUND CABLES, ETC., ETC, 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Protesting Agent. 








PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 
The Most Direct Route to the West, Northwest, South and Southwest. 
Four Fast Trains Daily Between NEW YORK AND WESTERN POINTS. 
FINEST EQUIPMENT, UNEQUALED SPEED, AND GREATEST COMFORT. 


Through Parlor, Sleeping and Hotel Cars on all Express Trains. 
THE FAMOUS NEW YORK AND CHICAGO LIMITED EXPRESS 


LEAVES NEW YORK DAILY AT 9:00 A. M. 
This train is composed of the a, and MAGNIFICENT PULLMAN VESTIBULED Cars, making the Safest, 


ble 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


§ & COMIDALLON TXTUrES 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 





Easiest, and Most Luxurious Train in the World. 
IN DAILY SERVICE ‘BETWEEN NEW YORK, CHICAGO AND CINCINNATI. 
i a —— are pending relating to special transportation to the National Electric Light Convention, 
Tickets over the Pennsylvania Railroad and connecting lines can be obtained at the following offices ; 


MANUFACTORY, SALESROOMS, 
24th & 26th Sts. & 10th Ave. 


No, 836 & 838 BROADWAY, 





849 Broadway, New York. 1 Astor House, New York. Foot of Cortlandt St., New York. 
944 Broadway “ 4 Court Street, Brooklyn, N.Y. Foot of Desb: 
435 Broadway, “ 1 Broadway, New ark Anne of Desbrogees N. Y. 


ork, 
Pennsylvania R. R. Station, Jersey City. 
CHARLES E. PUCH, Ceneral Manager, J. R. WOOD, Cen. Pass. Agent. 
SAMUEL CARPENTER, Eastern Passenger Agent, 849 BR CADWAY, N. Y. 





Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom NJ 
5 to 40 Amperes, 


ick make and 
reak uncontrol- 
led by the Handle. 
Correspondence So- 
licited with Electric 
Light Companies. 


W.B.Cleveland 


PROPRIETOR, 














Eastern Agents: Charles R. Vincent & Co., 15 Cortlandt Street, New York. 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


> IRON © STEEL 


MANUFACTURERS OF 





183 Seneca Street, 
CLEVELAND, 0. 


THE E. S. GREELEY & CoO., 


Nos. 5 & 7 Dey St.,New Yurk 


Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies" 


Cleveland Arc Light Cut Outs & Gang switcher | 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, | 
Brackets. Insulating Tapes. 








) tron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, ex; ressly manufac- 


Rubber, Porcelain and Glass Insulators | 
WIRES OF ALL KINDS. rats ganna as has filled every requisition as regards strength, evenne:s of quality, and 
Silk & Cotton Covered Flexible Conducting Cord Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
of various sizes for Incandescent Lighting.» | ‘'°e:”” Sent free on application. 
Spikes, Pole Steps, Lag Screws, Drive Serews, | . New York Warehouse. 
Turn Buckles, Ete. (6 CLIFF STREET. 


THE EDDY ELECTRIC M’F’C CoO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc, No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC M'F'G CO., WINDSOR, CONN. 


NEW YORK, 115 Broadway, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 





Chicago Warehouse, 


107 & 109 LAKE ST. 
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Ss Se 


INCANDESCENT LAMP 


EDISON MONOPOLY? 








One Dozen Selected Extracts from Documents in the Case. 








i. 
Extract from a widely circulated and well-known publication, entitled 
A Warning from the Edison Electric Light Com- 
pany, commonly called the ‘+ Red Book.” 


Mr. Edison’s fundamental lamp patent, No. 223,898, was applied for 
November 4, 1879, and issued January 27, 1880. The claims are as follows: 

1. An electric lamp for giving light by incandescence, consisting of a fila- 
ment of carbon of high resistance made as described, and secured to metallic 
wires, as set forth. 

2. The combination of carbon filaments, with a receiver made entirely of 
glass, and conductors passing through the glass, and from which receiver the air is 
exhausted, for the purpose set forth [page 38]. 


II. 


Extract from card of Edward H. Johnson, President of the 
Edison Electric Light Company, May 24, 1885. 


Edison’s patent of January 27, 1880, applied for at the time of his great 
discovery, covers broadly all the elements of that discovery, and is, 
therefore, fundamental and controlling [page 5]. 


III. 


Extract from A Warning from the Edison Electric Light 
Company. 
It is impossible to construct any lamp of commercial utility without 
employing Edison’s filament of carbon [page 6]. 


IV. 


Extract from A Warning from the Edison Electric Light 

Company. 

The lamp covered by the above-mentioned 
industry of incandescent electric lighting [page 9}. 

Wx 

Extract from Revised Statutes of the United States 

{Section 4887]. 

Every patent granted for an invention which has been previously patented in a 
foreign country Shall be so limited as to expire at the same time with 


the foreign patent, or, if there be more than one, at the same time with the one 
having the shortest term, and in no case shall it be in force for more than seventeen 


years. 
. 
VI. 


Extracts from Opinion of the United States Supreme 
Court in the Bate Refrigerator Case, January 21, 1889. 


These provisions of the Act of 1870, and of the Revised Statutes, mean that the 
United States patent shall not expire so long as the foreign patent continues to exist, not 
extending beyond seventeen years from the date of the United States patent, but shall 
continue in force, though not longer than seventeen years from its date, so long as the 
foreign patent continues toexist. * * * * * J¢ is to be in force as long 
as the foreign patent is in force. * * * A contrary view to this has been 
expressed by several Circuit Courts of the United States. * * * The time of the 
expiration of the foreign patent may be shown by evidence in pais, whether the record of 
the foreign patent itself, showing its duration, or other proper evidence. 


VII. 


Extract from Advertisement signed by Edward H. Johnson, 
President of the Edison Electric Light Company, in 
ELECTRICAL REVIEW, February 2, 1889. 


The Edison Electric Light Company takes pleasure in announcing to its 
patrons and the general public, that the decision of the Supreme Court of the United 
States, filed on the 21 inst., in the case of the Bate Refrigerator Company, is in 
fact a decision sustaining the Edison patents. 


VIil. 


Extract from Revised Statutes of Canada [Cap. 61, Sec. 37]. 


Every patent granted under this Act, shall be sub and be expressed to be 
subject to the condition that such patent and all the rights and privileges 


tent is the key to the entire 





thereby granted shall cease and determine, and that the patent shall be 
null and void at the end of two years from the date thereof, unless the 
patentee or his legal representatives, within that period, commence, and, after 
such commencement, continuously carry on in Canada, the construction or 
manufacture of the invention patented, in such manner that any person desir- 
ing to use it may obtain it, or cause it to be made for him, at a reasonable price, at some 
manufactory or establishment for making or constructing it in Canada, and that such 
patent shall be void if, after the expiration of twelve months from the granting 
thereof, the patentee or his legal representatives or his assignee for the whole or part of 
his interest in the patent imports or causes to be imported into Canada, 
the invention for which the patent is granted ; and if any dispute arises as to whether a 
patent has or has not become null and void under the provisions of this section, such 
dispute shall be decided by the Minister or the Deputy of the Minister of 
Agriculture, whose decision in the matter shall be final. 


IX. 


Extract from claims of Canadian patent of , Thomas Alva Edi- 
son, No. 10,654, November 17, 1879. 


First. An electric lamp for giving light by incandescence, consisting of a 
filament of carbon of high resistance made as described, and secured to metallic 
wires as set forth. 

Second. The combination of carbon filaments within a receiver made 
entirely of glass through which the leading wires pass, and from which receiver the 
air is exhausted for the purpose set forth [compare I. ante]. 


xX. 
Extracts from Decisions of Deputy-Minister of Agricul- 
ture, of Canada, Ottawa, February 26, 1889. 


I, therefore, hold, that the Minister of Agriculture, or his Deputy, has ex= 
clusive jurisdiction as’ to the question of the validity of the patent under 
the 87th section of The Patent Act, and cannot divest himself of it by relegating it 
to any other tribunal whatever. a ° - hd ° * 

It is manifestly clear that the essential feature or element of the invention, 
as particularly described in the first and second claims is a carbon filament of high 
resistance ; this is the novelty which the inventor has contributed to the art of in- 
candescent lighting, and it cannot be disputed by any one having the slightest acquaint- 
ance with patent law, that the carbon filament, as imported by the patentee and his 
representatives, the respondents, and which they still continue to import, is claimed in 
and covered by the patent ; or that any one who should use it, without the permission 
or consent of the respondents, would render himself liable to them in an action for 
infringement of the patent. ° ° bd bad © ° * * 

1 find that every essential feature, element, and component part of 
the invention was, and still continues to be, imported into Canada by the 
respondents, in a manufactured state, for the especial purpose of assembling or 
putting them together, so as to make an incandescent electric lamp, such as 
that described and claimed in the patent held by them and now in dispute. 

* * * * 


I therefore hold, that the patentee and his representatives have imported 
into Canada, since the 17th day of November, 1830, and still continue to 
import, the various elements and parts comprising the invention claimed in 
the patent No. 10,654, in a manufactured state; and that they have 
not at any time since the date thereof, manufactured the invention in 
Canada. *~ es fF & ©@ 

I accordingly decide that the Patent granted to THOMAS ALVA 
EDISON, on the 17th of November, 1879, under the number 10,654 for the Edison 
Electric Lamp has become null and void, under the Provisions of the 87th 
section of The Patent Act. [For effect of this decision, compare V.and VI. ante. } 


XI. 
Extract from interview with Edward H. Johnson, President 


of the Edison Electric Light Company, reported in 
New York Evening Post, March 9th, 1889, in which Mr. Johnson 


said : 
We expected a decision, but not this one. 


XII. 
Extract from the New York Zlectrical Engineer, March, 1889. 


Under the decision of the United States Supreme Court recently given in the Bate 
Refrigerator case, Edison’s fundamental lamp patent in the United States 
No. ,898, would seem to be dead beyond hope of resurrection. 


COMPILED BY THE 


WESTINGHOUSE ELEGTRIGC GO., PITTSBURGH, PA. 
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WESTINGHDUSE ELECTR C0. 


PITTSBURGH, PA. 








The Pioneers of Incandescent Lighting 


Ee Ww 


Alternating Gurrents* 


AND OWNERS OF 


FUNDAMENTAL PATENTS PERTAINING THERETO. 

















COMPLETE CENTRAL STATION OUTFITS 


Alternating Current Apparatus, 
Direct Current Apparatus, 
Are Lighting Apparatus, 
Electric Motors, 


Electric Meters. 


f 50 Gentral Stations in Operation | 50 














OFFICES IN ALL LHADING CITIEs. 
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Wrestincnousk! 


ELECTRIC CO., 


PiTTrTsBURGH, PA. 


The United States Electric Lignting on 


SALES ‘aililiiiiie. 120 andipilay, NEW YORK. 


ARG AND INCANDESCENT APPARATUS 


ISOLATED LIGHTING 


EFFICIENT APPARATUS. 
ECONOMICAL LAMPS. 
INGENIOUS DEVICES. 









































x Ex E; : 


Sawyer-Man Electric Go. 


510 West 23d Street, New York. 

















[ncandescent-é-Glectric-s-|_ amps, 
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SUPPLIES FOR ELECTRIC WORK. 








Electric #® Combination Fixtures. 


CORRESPONDENCE WITH DEALERS INVITED. | 
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TOOLS. 


(= WRITE FOR SAMPLES AND QUOTATIONS. — 


THE ELECTRICAL SUPPLY COMPANY, 


ANSONIA.. 
Factories and Eastern Office, ANSONIA, CONN. 
EASTERN SELLING ACENTS, T. F. HUNTER 


CHICAGO. 
Warehouse and Western Cffice, 171 Randolph St., CHICAGO, 


BRANCH OF FICE. 
505 Delaware Street, EANSAS CITY. 
& CO., 37 CHURCH STREET, NEW YORK. 





ns —— TOOL COMPANY 





SEND FOR BOOK DESORIBING 
Grinding, Screw Cutting, and other Special | | 
Fine Tool Making Accessories. 


POND ENGINEERING CO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hignest ErFictEncy. 


Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, KANSAS CITY AND OMAHA. 





'61 OLIVER ST., 
BOSTON. 





JARVIS ENGINEERING COMPANY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER oo a ga 
NATIONAL ROCKING an 
SHEFFIELD GRATE BARS. 


109 LIBERTY ST., 81 LAKE ST., 


NEW YORK. CHICAGO. 
SHIND FOR NEW CATALOGUE. 














W.R. OSTRANDER &CO. 
21, 045 AUN 82. say YoRx, 


Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, I! 


MANUFACTURERS OF THE 


Manu 
SPEAKING TUBES, WHISTLES. 





Electric & Mechanical Bells 


FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 





Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Rellabi:ity 
and Durability. Perfect Regulation. 











C. H. Jackson, Prest. 





Epwarp S. Perot, Vice-Prest. Jas. P. McQuaipE, Sec’y and Treas. 


TNE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT TRON GEMENT-LINED PIPE. 


POR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Co. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM IS PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 








Charles R. Vincent & Co. 


15 Cortlandt St., New York, 


Ball High Speed Antomati Cut-Off Engines 


Perfection of R 


WAINWRIGHT COPPER CORRUGATED TUBE 
FEED WATER HEATERS, 
Steam Boilers of Steel or Iron. 


76 Market Street, 


BAI CHICAGO, ILL., 


General Electrical Work, in all branches of 
— Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. 


WRITE 


18 PARE FR 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 


BOILERS, ETC. 
Complete Power Plants Furnished 














For the Electrical Review’s Nem 
Catalogue of all Electrical and Scien- 


NR BON pt 
YORE. 








and Erected. 


fanp ror CaTALOGus. 





AMERICAN ELECTRICAL DIRECTORY FOR 1889 


PRICE, $5.00. 


The best and most permanent medium for advertisers in the electrical 
field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

‘This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
IRON TOWER CoO., Publishers of 


American Electrical Directory, Fort Wayne, Ind. 


BOOKS 





ON BIL BOCOTRICAL SUBIECTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

Park Row, New York. P. 0, Box, 3,329. 








March 36, 1889 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM 


USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids “‘flashing’”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient. electrical apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURING CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electri¢d Light Line Wire, handsomely finished, highest conductivity. 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. 


— 

















J. L. BARCLAY, Selling Agent, 
THE ROOKERY, CHICAGO, ILL. 


“ PATENT “K K.” LINE WIRE 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. 
FACTORIES: WATERBURY, CONN. 
New York Office, 25 Park Place, 


Copper Magnet Wire, Flexible Silk and Worsted 
Insulated Iron Pressure Wire. 








ay 











THOS. L. SCOVILL, New York Agent. 





PAILLARD AOK-MAGHETIO WATCHES. 


1 ii 






pan SEE THAT 
— Nas) “Paillard’s Patent” 
ALL 7] “Balance 


Spring” 


Is engraved on each movement 


IMITATIONS, 


18 size full plate movement. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 





ELECTRIC LIGHT PROPOSALS. 


EALED PROPOSALS WILL BE RECEIVED BY THE 
undersigned until 12 o’clock noon, Monday, April 1st, 1889, for lighting the City of 
Danville, Illinois, by electricity : 

Said lighting shall be done with eighty (80) double carbon arc lamps of a nominal 
2,000 candle power, twenty (20) of said lamps, to be mounted on five (5) towers, each 125. 
feet high, and the remaining sixty (60) to be suspended from poles not less than 25 feet 
high, by means of mast arms extending out from pole 2244 feet ; said towers and poles to 
be placed at such points in the city as may be designated by the City Council. Lamps to 
be lighted during the dark of the moon, and at such other times when the moon may be 
obscured, and when directed by the Mayor or City Marshal. 


The contract to be let out for a period of five (5) years from the 1st day of June 
A. D. 1889. 

The party receiving the contract will be required to enter into bond in sum of 
$5,000.00, with securities to be approved by the City Council for the faithful perform- 
ance of same. 

Also sealed proposals will be received at the same time, for furnishing said city with 
plant of sufficient capacity to do the above work, with sufficient reserve, said plant to be 
complete in every respect. 

The city reserves the right to reject any or all bids. 

Danville, Illinois, March 11, 1889. 


E. WINTER, J. 8. ANKRUM, 
GoTTrLers MAIER, MicHakEt KELLY, 


Joun C. STEvBE, 
Committee, 
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&. H. CUTLER, ‘Elet FRANK A, PERRET, . i: r 
The Elektron Manulacturing Go. 
Cor, JAY and PLYMOUTH STREETS, BROOKLYN, N. Y. New York Office: 150 NASSAU STREET. 


Manufacturers of 


THE PERRET ELECTRIC MOTORS AND 
pote =—AWALL SNES A SPEOIALTY 


SIX SIZES NOW READY 


i-8 to { 1-2 H. P. 


DYNAMOS. 











Resistance yet attained. No Lead to 
Brushes, consequently no Sparking 
under Changes of Load. 





ONE-EIGHTH H. P. MOTOR. ONE-SIXTH H. P. MOTOR. 


EFFIGIENCY, REGULATION AND EXCELLENCE oF UUORKMANSHIP 
FAR IN ADVANCE OF ALL OTHERS OF EQUAL SIZE. 
t= Investigate Carefully and be Convinced. Catalogues Furnished on Application. 





Daft Electric Light Company, ga; 
General Qfiices, 115 Broadway New York Gity. oes 


FAGTORY, MARION, N. J. 


HQUIPSS 


STATIONARY ELECTRICAL POWER INSTALLATIONS, 


With Dynamo-Cenerators from { to 250 H. P., and Electro-Motors, 1-2 to {00 H. P. 
: ALSO 


Electric Street, it Trunk, Railways 


With Stationary Plant, Electro-Motive Machinery and Conductive Systems, 
EITHER OVERHEAD, SURFACE OR UNDERGROUND. 


Independent Railway-Motors from 10 to 150 H. P. 
and Motor-Cars from 5 to 50 HP, 


The Daft System rigidly proscribes the employment of currents of a 
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M. T. Greene, PRESIDENT. 


> Central 
LS N/ 





~ 


TRADE MARK, 


A COMPLETE STOCK OF GENERAL ELECTRIC SUPPLIES ALWAYS ON HAND. SHIPMENTS PROMPT, 


CENTRAL ELECTRIC COMPANY, 


Geo. A. McKintoce, TREASURER. 


Electric Company, ~& 


GENERAL WESTERN AGENTS OKONITE WIRE AND CABLES, 


me Candee Weatherproof Electric Light Line Wire 


ABSOLUTELY THE BEST. 


Wu. H. McKrnvocks, Secretary. 


42 LA SALLE STREET, CHICAGO, ILL. 





177 Serer ract 
INGOTS ‘- MA NU 


RE > TRADE MARK 


| PHOSPHOR-BRONZE | 
INGOTS, CASTINGS & MANUFACTURES 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST..PHILADELPHIA Pa.U.S.A 
ORICINAL MANUFACTURER F PHOSPHOR 
BRONZE N THE UNITE STATES AND OWNER 


ST ht 








THE 


Anerigad Bell Telephone Company 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


HEADQUARTERS IN NEW YORK CITY 


STANDARD MILLING MACHINES, 


Universal or Plain 
FOR LICHT OR HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 











Machines shown in operation by the Manufacturers, 
Ee. EE. GARVIN & co. 


139-141-143 Centre Street, 


NEW YORK CITY. 
2” Send for Illustrated Catalogue. 





THE 


India-Rubber and Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


tuaranteed to erviow under Dwg -4 and over head. Specially adapted for 
Chemical Works, P net Mis D Dye ye Works, Coal Mines, etc. 
PRICES AND SAMPLES ON “APPLICATION AT 


No. 159 Front Street, New York Gity. 





WILLIAMS « POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


)NEW ENGLAND 
BUTT 60., 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 










ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 








National Telephone Manufacturing Co. 


620 ATLANTIC AVENUE, BOSTON, MASS. 


SOLE MANUFACTURERS OF THE UNRIVALED 


BENNETT 


TELETOES 


FOR PRIVATE LINES 
AND SPEAKING TUBE USES. 


Thousands of these instruments in use 
throughout the civilized world, and testi- 
monials from every State and Territory of the 
— Union attest to their merit and popularity. 


LATE DECIDED IMPROVEMENTS IN EVERY FEATURE ADD GREATLY 
TO THEIR VALUE AND USEFULNESS, MAKING OUR 
IMPROVED APPARATUS 


The Most Reliable and Practically Perfect Short Line Telephone in Use 
OUR U. 8. PATENTS--15 IN NUMBER—BROADLY COVER 

the use of a Hearing Tube, a Curved Transmitter Tube, perfect Insulating Devices, a Transmittin 

Wire, covered or m , or formed of two or more strands of wire twis or braided together, anc 

numerous minor features. The use of any of these devices with any other non-electric telephone in- 

ringes our rights, and renders the manufacturer, seller or user liable to suit therefor. 


CIRCULARS AND PRICE-LISTS UPON APPLICATION. GOOD AGENTS WAN TED, 


WANTED. 


YOUR NAME, BUSINESS AND 
ADDRESS. Send at once to me 
and be correctly reported in| 








O CONTRACTORS FOR ELECTRIC 
LIGHTING.—The Hackensack Improve- 
ment Commission invites proposals for furnishing, 
operating and maintaining 200 Incandescent Elec- 
tric Lights for lighting the streets and public places 
of Hackensack, N. J. 


's | Bids must be in writing and presented to the 
Whipple's President of the Commission, on or before Monday, 
National Electrical Directory, j*"*"““*"™ 
ae For. specifications and further particulars, ad- 
A postal card. will do. _— 


DAVID TERHUNE, 
President Hackensack Improvement Commission, 


FRED H. WHIPPLE, 
DETROIT, MICH, 


aed . aa Betelway, Bow New York. 


HACKENSACK, N. J. 
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| BELL HANGERS’ HAND BOOK 


|= BY RE. B. BADT, = = 


106 Pages, 97 Illustrations, Flexible Cloth Binding, Type Pages 5}x3 inches. 
PRICE ONE DOLLAR. 


Just the Book for those engaged in Selling, Installing or Handling Blectric Batteries, Blectric Bells, Blevator, House or Hotel Annunociators, Burglar or Fire Alarm, 
Electric Gas Lighting Apparatus, Electric Heat Regulating Apparatus, Btc.. Etc. 


— == THE ONLY BOOK OF THE KIND PUBLISHED. ==— 


FIRST EDITION TWENTY-FIVE HUNDRED COPIES. SENT, POSTACE FREE, ON RECEIPT OF PRICE. 


Western Electric Company, 227 South Clinton Street, Chicago. 


AND 70 TRINITY PLACE, NEW YORK. 

















| 
} 


ROYCE & MAREAN, # ALL AUTOMATIC | iy 
ELECTRICAL APPARATUS [pRRIeiteuiuaa<ouiay 





















| BY 
Telegraph and Telephone Supplies, THE ALL ENGINE cof 
No. 1408 Penna. Avenue, EB ERIE PA. 
Opp. Williard’s Hotel, WASHINGTON. D. t. sae po dy ey R. oo & Co., Room 16 | —_— 
he ws ees | Vol. V. 113 Liberty St. New York. an 
nana ~_ Each Issue hang ph Raby more. Is the Best Ad- 
EP. HARRIS, Valuable matter—30 pages per issue, | Vertising Medium 
Editor and Manager, | & {perostery oF meres’ Raltlways in the| through which te 
118 Liberty Street, | 4 Directory of Man _- ae of street | Teach Street Rail- 
NEW YORE. | railw ay app jances and materials. 








WANTED. All Kinds of Electrical Wood Work. 


| have clients who wil! pur- 
chase second hand Arc and Incan- |°47 947 BLOCKS, 


descent Dynamos, Lamps, Sockets | S”/7CH & SOCKET BLOCKS, 
ond eneeuntaten. ROSETTES, FUSE BOXES, 








w. H. COLE, BASES, WOOD CLEATS, 
inte | Electrical Engineer, ee 
The Celebrated BALL DYNAMOS 602 Wost 634 St, | mmnmdens ed, Sin 
& Vesenrate and LAMP a. ke 
a ott S THE TRENTON ENGINE, |THE JAMES H. HAWES MFG. cO., 


AUTOMATIC CUT-OFF TOWANDA, BRADFORD CO, PA. 


ARG AND INCANDESCENT LIGHTING. . oo “ELECTRICAL ENGINEER, 


ECONOMY, POBABILITY ABD ZOUS REGULA- | No, 11 TENTH AVE, REW YORE CITY. 


This System is mechanically and electrically 
PHENIX IRON 00., Trenton, N. J., Bldrs | ,, SPECIALTIES. B.—Electric Lighting, Elec- 
perfect and produces a steady, white and noiseless | ‘fF. Van Winkle, 91 Liberty St.'N.¥. Agent, | “15, Bal! Road \ Soaulsare oi tas constants of 
light with the minimum of expense, both as to the | . Miectricn) Mewines ond Joes ; 


. ; WELLINGTON Reliabh Expert Measurements, Tests and Reports 
power required and the cost of repairs. | : " 
| 














Belt Holder |= TE JEFFORDS @ 00, 


For descriptive Circulars or Testimonials, address 
handiest device in existence Manufacturers to the Trade. 





FACTORY: BALL ELECTRIC LIGHT CO., y- for shifting Dynamo Belts | oOROUS CHILES 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. W.R.SANTLEY & CO. | 25 veal y Description, Made to Order. 


WELLINGTON, O. 2716 to 2738 Salmon St., Philadelphia, Pa. 








THE ARMINGTON & SIMS [iia SR areas 
eee coves vitae A ai * a Rl | : K aC t Ch 4 - 2 


CLOSE RECULATION, 
ECONOMICAL OF FUEL, 


SMALL SPACE REQUIRED, 
MODERATE PRICE, | 
OVER 2,500 ENGINES IN.USE. 
— SEND FOR CIRCULAR. — 
CORLISS | LANE & BODLEY 60. 















AUTOMATIC CUT OFF “PELLS, DISOU “suit sr RIES, GAS-LIGHTING APPARAT 


ENCINES SU PRLIES FOR ELECTRIC BELL WORK. 


Unrivalled for Strength, Dura- 
bility and Close Regulation. 
CONSTRUCTION OF COMPLETE N.B. WI 


h Catal r ! M 





= PLANTS A SPECIALTY. ing 
THE “HE LIME & BODLEY Cl 266 to 27! WATER ST.,_ | 114 South Second Street. PHILADELPHIA, PA 
SOCOINOCINNATI, OC: 





THE NATIONAL CARBON CO. 





CLEVELAND, OHIO. 











MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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'G é (.” ELECTR MOTOR 0 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 








LAND OFFICE, 32 OLIVER ST., BOSTON. 
pre WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 


RW OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
prin PHILADELPHIA OFFICE. 301 ARCH STREET. 





Warerooms, 224-232 Canal St., 118-126 Walker St., 
NEW YOoRrReE. 
Manufactory, Flushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Electroliers s fombination Fixtires === 


wi NSURPASSED FACILITIES 


the most approved any system of 
INCANDESCENT LIGHTING. 
pon estions from architects and 

wf +. “4 “faithfully onsetied. 











For pro 


Special designs furnis 





New Haven Clock Company, 


29 MURRAY ST., NEW YORK, N. Y. 


HEADQUARTERS FOR 


GENUINE 


* TUM) LE CLANCHE BATTERIES 


ALSO MANUFACTURERS AND DEALERS I 


—ALL STYLES OF— 


ELECTRICAL APPARATUS. 


SEND FOR OUR ELECTRICAL CATALOGUE, ILLUS- 
TRATED IN COLORS. 














on eta hie ny pot hw Lae ening 


Will be mailed to postage prepaid, oa receipt of 
ELECTRICAL | REVIEW -— COMPANY. 


BOOKS 








EDGO wirage eens, 
Dynamos, , re 
Motors, 


Batteries, 





Complete Electric Light#Power Plants 


—— FOR — 


Towns, Offices, Residences, Factories, Theatres, Etc, 


Street Gars Equipped 
= For Electric Propulsion. 


The oldest and most experienced Electric Motor Co. in the world. 


The Electro-Dynamic Co. 


OF PHILADELPHIA, 


Main Office, 224 Carter Street, New York Office, 
Philadelphia, Pa. 44 Broadway. 
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Fort Wayne Jenney Electric Ligit Company, 


EBEORT WAYNE, 


The most carefully worked 
out and Complete Alternating /( 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 








CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45, 115 Broadway. Munn doan ate eee 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. JI. BUCKLEY, Manager. G. A. WILBUR, Manager. 
EE. ADAM SUC’S;s CITY OF ' ME=X=ICco. 


BENTLEY-KNIGHT ELECTRIC RAILWAY CO,, 


25 & 27 TENTH AWE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


Sprague Electric Railway and Motor Company, 
THE NEW SPRAGUE ELECTRIC MOTOR TRUCK. 


DETAILS OF TRUCK: 


Flexible Suspension, Noiseless Gearing, All Bearings Self-Oiling and Dust-Proof, Brushes of 
a New Design, and Perfection as regards Ease of Running. All Parts Completely Incased and 
Protected from Dust. All Bearings independently Removable. Every Part Designed to be 
readily Accessible, and to Reduce all Necessary Attendance and Care to a Minimum. 











FOR CIRCULARS AND FULL INFORMATION, ADDRESS 


Sprague Electric Railway and Motor Go., 16 & 18 Broad Street, N. Y. 





